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PREFACE. 



The Poem, which is here offered to the Public* 
does not pretend to inftruft by deep refearches 
of rcafoning ; its aim is fimply to anitife by bring- 
ing diftin&ly to the imagination the beautiful and 
fublime images of the operations of Nature in the 
order, as the Author believes, in which the pro* 

■ 

greflive courfe of time prefented them* 

The Deities of Egypt, and afterwards of Greece 
UndRome> were derived from men famous in thoic 
early times, as in the ages of hunting, pafturage> 
and agriculture. The hiftories of fome of their 
aftions recorded in Scripture, or celebrated in the 
heathen mythology, are introduced, as the Author 
hopes, without impropriety into his account of 
thofe remote periods of human fociety. 

In the Eleufinian myfteries the philofophy of 
the works of Nature, with the origin and pro- 



PREFACE. 

grefi of fociety, are believed to have been taught 
by allegoric fcenery explained by the Hierophant 
to the initiated, which gave rife to the machinery 
of the following Poem. 



Priory near Derby, 
Jan. 1, 1809. 
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CANTO I. 



PRODUCTION OF LIFE. 



I* BY firm immutable immortal laws 

Imprefs'd on Nature by the Great First Cause, 

Say, Muse ! how rofe from elemental ftrife 
Organic forms, and kindled into life ; 
How Love and Sympathy with potent charm 
Warm the cold heart, the lifted hand difarm ; 
Allure with pleafures, and alarm with pains, 
And bind Society in golden chains. 

Four pad eventful Ages then recite, 
And give the fifth, new-born of Time, tp light; 10 
The filken tiflue of their joys difclofe, 
Swell with deep chords the murmur of their woes ; 



4 ORIGIN OF SOCIETY. Canto L 

Their laws, their labours, and their loves proclaim, 

And chant their virtues to the trump of Fame. 



Immortal Love ! who ere the morn of Time, 
On wings outftretch'd, o'er Chaos hung fublime^ 
Warm'd into life the burfting egg of Night, 
And gave young Nature to admiring Light ! — 
You! whofe wide arms, in foft embraces hurl'd 
Bound the vaft frame, conned: the whirling 
world ! zo 

Whether immers'd in day, the Sun your throne, 
You gird the planets in your filver zone ; 
Or warm, defcending on ethereal wing, 
The Earth's cold bofom with the beams of fpring; 
Prefs drop to drop, to atom atom bind, 
Link fex to fex, or rivet mind to mind; 
Attend my forig ! — With rofy lips rehearfe, 
And with your polifb'd arrows write my vcrfeN— 
So fhall my lines foft-roffing eyes engage, 
And fnow -white fingers turn the volant page; 30 
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The fmiles of Beauty all my toils rdjfey* 
And youths and virgins chant the living lay. 

II. Where Eden's sacred bowen triumphant 
fprung, 
By angels guarded, and by prophets fung, 
Wav'd o'er the eaft in purple pride unfurl'd, 
And rock'd the golden cradle of the World ; 

Cradle of tbi world, 1. 36. The nations, which pofleft 
Europe and a part of Africa, appear to have defended from one 
family ; and to have had their origin near the banks of the Me* 
diterranean, as probably in Syria, the fite of Paradife, according 
to the Mofaic hiftory. This feems highly probable from the 
fimttarity of the ftrudure of the languages of thefe nations, 
and from their early pofleffioo of fimilar religions, caAoms, and 
?rt$, as well as from the moft ancient hiftories extant. The two 
former of thefe may be colle&ed from Lord Monboddo's learned 
work ob the Origin of Language, and from Mr. Bryant's curious 
account of Ancient Mythology. 

The ufe of iron tools, of the bow and arrow, of earthen vet 
fels to boil water in, of wheels for carriages, and the arts of 
cultivating wheat, of coagulating milk for cheefe, and of fpfat- 
ning vegetable fibres for clothing, have been known in all 
European countries, as long as their hiftories have exifted ; b*» 
sides the fimilantf tf the texture of their languages, and of many 
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Four fparkling currents lav'd with wandering tides 
Their velvet avenues, and flowery sides; 
On fun- bright lawns unclad the Graces stray'd, 
And guiltlefs Cupids haunted every glade ; 40 
Till the fair Bride, forbidden fhades among, 
Heard unalarm'd, the Tempter's ferpent-tongue ; 
Eyed the fweet fruit, the mandate difobey'd, 
And her fond Lord with fweeter fmiles betray'd. 
.Confcious awhile with throbbing heart he ftrove, 
Spread his wide arms, and bartered life for love! — 



words in them ; thus the word sack is faid to mean a bag in all 
of them^ as caxxov in Greek, faccus in Latin, facco in Italian, 
fac in French, and fack in Englifh and German. 

* 

Other families of mankind, neverthelefs, appear to have arifen 
in other parts of the habitable earth, as the language of the 
Chinefe is faid not to refemble thofe of this part of the world 
in any refpeft. And the inhabitants of the iflands of the 
South-Sea had neither the ufe of iron tools, nor of the bow, 
nor of wheels, nor of fpinning, nor had learned to coagulate 
milk, or to boil water, though the domeftication of fire feems 
to have been the firft great difcovery that diftinguifhed 
mankind from the beftial inhabitants of the foreft. 
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Now rocks on rocks, in favagc grandeur roll'd, 
Steep above fteep, the blafted plains infold; 
The incumbent crags eternal tempeft (hrouds, 
And livid light'nings cleave the lambent clouds; 50 
Round the firm bafe loud-howling whirl windsblow, 
And fands in burning eddies dance below. 



Hence, ye profane! — -the warring winds exclude 
Unhallow'd throngs, that prefs with footftep rude ; 
But court the Mufe's train with milder fkies, 
And call with fofter voice the good and wile. 
— Charm' d at her touch the opening wall divides, 
And rocks of cryftal form the polifh'd fides; 
Through' the bright arch the Loves and Graces 

tread, 
Innocuous thunders murmuring o'er their head; 60 
Pair after pair, and tittering, as they pafs, 
View their fair features in the walls of glafs ; 
Leave with impatient step the circling bourn, 
And hear behind the clofing rocks return. 

B 4 
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Here, high in air, unconfcious of the ftorm, 
Thy temple, Nature, rears it's myftic form ; 
From earth to heav'n, unwxought by mortal toil, 
Towers the vaft fabric on the defeft foil; 

O'er many a league the ponderous domes extend, 

And deep in earth the ribbed vaults defcend ; 79 

A thoufand jafper fteps with circling fwecp 

« 

Lead the flow votary up the winding fteep ; 
Tei> thoufand piers, now join'd and now aloof, 
Bear a& their branching arms the fretted roof* 

Unnuraber'd aifles connect unnumher d halls, 
And facred iymbqls crQwd the pi&ur'4 walls ; 



Pi&ur'd walls, 1. y6. The application of au*nkin4 t in the 
farly ages of fqpiety, to the imitative arts of painting, carving, 
ftatuary, and the calling of figures in metals, feems to have pre- 
ceded the difcovcry of letters $ and to have been ufed as a written* 
language to convey intelligence to their diftant friends, or tQ 
franfmit p) pofterity the hiftory of themfelyes, or of their dif- 
poveri$$. Hence the origin of the hierpglyphic figures which 
.crowded the walls of the temples of antiquity ; many of which 
jpay be {pen in the tablet of His hi the works qf Montfaucon ; 



! 
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With pencil rude forgotten days design. 
And arts, or empires, live in every line. 
While chain' d relu&ant on the marble ground, 
Indignant Time reclines, by Sculpture bound; 80 
And fternly bending o'er a fcroll unrolTd, 
Infcribes the future with his fiyle of gold. 
•—So erst, v/hen Proteus on the Lriny fhore, 
New forms aflum'd of eagle, pard, or boar ; 
The wife Atrides bound in fe^-wced thongs 
The changeful god amid his fcaly throngs ; 
Till in deep tones his opening lips at laft 
Reluctant told the future and the paft. 

Here o'er piazza d courts, and long arcades. 
The bowers of Pleasure root their waving 
fbades ; go 



and fomc of them are ftill ufcd in the fciences of chemiftry and 
jtfhonomy, as the character* for the metals and planets, and the 
figures of animals on the celeftial globe* 

So erjl, when Proteus, J. $3. It fom probable that Proteus 
rpa$ the name pf a hieroglyphic figure reprefenting Tim ; whofe 
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Shed o'er the panfied mofs a checkered gloom, 
Bend with new fruits, with flow'rsfucceffive bloom. 
Pleas'd, their light limbs on beds of rofes prefs'd, 
In flight undrefs recumbent Beauties reft ; 
On tiptoe fteps furrounding Graces move, 
And gay Defires expand their wings above. 



Here young Dione arms her quiver' d Loves, 
Schools her bright Nymphs, and pra&iies her doves; 
Calls round her laughing eyes in playful turns, 
The glance that lightens, and the fmile that 
burns; ioo 

Her dimpling cheeks with tranfient bluflies dies, 
Heaves her white bofom with feduftive fighs ; 



form was perpetually changing, and* who could difcover the paft 
Events of the world, and predift the future. Herodotus does 
not doubt but that Proteus was an Egyptian king or deity; and 
Orpheus calls him the principle of all things, and the moft 
ancient of the gods; and adds, that he keeps the keys of Nature, 
Danefs Dift. all which might well accord with a figure repre- 
fenting Time;. 
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V 

Or moulds with rofy lips the magic words, 
That bind the heart in adamantine cords. 



Behind in twilight gloom with scowling mien 
The demon Pain, convokes his court unfeen; 
Whips, fetters, flames, pourtray'd on fculptur'd 

ftone, 
In dread feftoons, adorn his ebon throne ; 
Each fide a cohort of difeafes Hands, 
And fhuddering Fever leads the ghaftly bands*; no 
O'er all Defpair expands his raven wings, 
And guilt-ftain'd Confcience darts a thoufand ftings. 

Deep- whelm'd beneath, in vaft fepulchral caves, 
Oblivion dwells amid unlabell'd graves ; 
The ftoried tomb, the laurell'd buft overturns, 
And fhakes their allies from the mould'ring urns. — 
No vernal zephyr breathes, no funbeams cheer, 
Nor fong, nor fimper, ever enters here ; 
O'er the green floor, and round the dew-damp wall, 
The flimy fnail, and bloated lizard crawl; 120 
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While on white heaps of intermingled bones 
The mufe of Melancholy fits and moans; 
Showers her cold tears o'er Beauty's early wreck, 
Spreads her pale arms, and bends her marble neck. 



So in rude rocks, be fide the iEgcan wave, 
Trophonius fcoop'd his forrow-facred cave; 
Unbarr'd to pilgrim feet the brazen door, 
£nd the fad fage returning fmil'd no more. . 



Trophonius fcoop'd, 1. 126. Plutarch mentions, that prophecies 
of evil events were uttered from the cave of Trophonius; but 
fhe allegorical ftory, that whoever entered this cavern were 
never again feen to finile, fecms to have been defigned to warn 
the contemplative from confidering too much the dark fide of 
nature. Thus an ancient poet is faid to have written a poem 
on the miferies of the world, and to have thence become fo 
unhappy as to deftroy himfelf. When we reflect on the per- 
petual deftru&ion of organic life, we (hould alfo recollect, that 
it is perpetually renewed in other forms by the fame materials, 
and thus the fum total of the happinefs of the world continues 
undiminiflied ; and (hat a philofopher fliay thus fnaile again ot\ 
turning his eyes frgqR the coftnp of natw< \Q bar cradles. 
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Shrin'd in the midft majeftic Nature ftands, 
Extends o'er earth and fea her hundred hands; 13a 
Tower upon tower her beamy forehead crefts, 
And births unnumbered milk her hundred breads; 
Drawn round her brows a lucid veil depends. 
O'er her fine waift the purfled woof defcends ; 
Her ftately limbs the gathered folds furround, 
And fpread their golden felvage on the ground. 

From this firft altar fam'd Eleusis ftolo 
Her fecret fymbols and her myftic scroll ; 



* 

Tarrid Eleu/is Jiole, 1. 137, The Eleufinian myfteries were 
'"' invented in Egypt, and afterwards transferred into Greece along 
with moil of the other early arts and religions of Europe. They 
feem to have confifted of fcenical reprefentations of the philofo- 
phy and religion of thofe times, which had previoufly been 
painted in hieroglyphic figures to perpetuate theoi before the 
difcovery of letters; and are well explained in Dr. Warburton's 
divine legation of Mofes ; who believes with great probability, 
that Virgil in the fixth book of the jEneid has delfcribed a part 
of thefe myfteries in his account of the Elyfian fields. 

In the firft part of this fcenery was reprcfented Death, and the 
deftru ftion of all things ; as mentioned in the not* on the Portland 
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With pious fraud in after ages rear'd 
Her gorgeous temple, and the gods rever'd. 14a 
— Firft in dim pomp before the aftonifh'd* throng, 
Silence, and Night, and Chaos, ftalk'd along ; 
Dread fcenes of Death, in nodding fables drefs'd, 
Froze the broad eye, and thrill' d the unbreathing 

* 

breaft. 
Then the young Spring, with winged Zephyr, leads 
The queen of Beauty to the bloffom'd meads ; 
Charm'd in her train admiring Hymen moves, 
And tiptoe Graces hand in hand with Loves. 

Vafc in the Botanic Garden. Next the marriage of Cupid and 
Pfyche feems to have fliown the reprodu&ion of living natnre ; 
and afterwards the procefliqn of torches, which is faid to have 
conftituted a part of the myfteries, probably fignified the return 
of light, and the refufcitation of all things. 

Lailly, the hiftories of illuftrious perfons of the early ages 
feem to have been ena&ed ; who were firft reprefented by hiero- 
glyphic figures, and afterwards became the gods and goddeffes of 
Egypt, Greece, and Rome. Might not fuch a dignified panto- 
mime be contrived, even in this age, as might ftrike the fpe&ators 
with awe, and at the fame time explain many philofophical truths 
by adapted imagery, and thus both amufe and inftruft? 
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Next, while on paufing ftep the mafked mimes 
Enaft the triumphs of forgotten times, 150 

« 

Conceal from vulgar throngs the myftic truth, 
Or charm with Wifdom's lore the initiate youth; 
Each fhifting fcene, fome patriot hero trod, 
Some fainted beauty, or fome faviour, god. 

III. Now rofe in purple pomp the breezy dawn, 
And crimfbn dew-drops trembled on the lawn ; 
Blaz'd high in air the temple's golden vanes, 
And dancing fhadows veer'd upon the plains. — 
Long trains of virgins from the facred grove, 
Pair after pair, in bright proceffion move, 160 
With flower-fill'd bafkets round the altar throng, 
Or fwing their cenfers, as they wind along. 
The fair Urania leads the blufhing bands, 
Presents their offerings with unfullied hands ; 

Pleas' d to their dazzled eyes in part unflirouds 
The goddefs-form ; — the reft is hid in clouds. 

" Priestess of Nature ! while with pious awe 
Thy votary bends, the myftic veil withdraw ; 
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Charm after charm, fucceffion bright, difplay, 
And giyc the Goddess to adoring day f tjo 

So kneeling realms fliall own the Power divine, 
And heaven and earth pour incenfe on her fhrine. 



" Oh grdnt the Muse with pwftng ftep to prefs 
Each fun-bright avenue, and green recefi ; 
Led by thy hand furvey the trophied walls, 
The ftatued galleries, and the pi&ur'd halls ; 
Scan the proud pyramid, and arch fublime, 
Earth-canker d urn, medallion green with time, 

The Jlatued gallerus, 1. 176. The art of painting has ap- 
peared in the early (late of all societies before the invention of 
the alphabet. Thus when the Spanifh adventurers, under 
Cortez, invaded America, intelligence of their debarkation and 1 
movements was daily tranfmitted to Montezuma, by drawings, 
which correfponded with the Egyptian hieroglyphics* The anti- 
quity of ftatuary appears from the Metnnon and iphinxes of 
Egypt, that of cafting figures in metal, from the golden calf of 
Aaron ; and that of carving in wood from the idol* of hotrfehotdf 
gods, which Rachel ftole from ber father Latrari, and hid be* 
neath her garments as fee fat upon the fttorov Gen* cmuo* 
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Stern bufts of Gods, with helmed heroes mixM, 
And Beauty's radiant forms, that fmile betwixt. 1 80 



€€ Waked by thy voice, tranfmuf ed by thy wand. 
The** lips (hall open, and their arms expand ; 
The love-loft lady, and the warrior flain, 
Leap from their tombs, and figh or fight again. 
——So when ill-fated Orpheus tuned to woe 
His potent lyre, and fought the realms below ; 
Charm'd into life unreal forms refpir'd, 
And lifting fhades the dulcet notes admir'd.— 



99 Love led the Sage through Death's tremen* 
dous porch, 
Cheer' d with his fmile, and lighted with hi9 
torch; — 190 

Leve led the Sage, h l8g. This defcriptioti h taken from 
the figures on the Barbarini, or Portland Vafe, where Eros, or 
Divine Love, with his torch precedes the rnanes through the 
gates of Death, and reverting his fmiling countenance invite* 
him into the Elylian fields. 

Vol. IN. C 
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Hell's triple Dog his playful jaws expands, 
Fawns round the God, and licks his baby hands ; 
In wondering groups the fliadowy nations throng, 
And figh or fimper, as he fteps along ; 
Sad fwains, and nymphs forlorn, on Lethe's brink. 
Hug their pall forrows, and refufe to drink ; 

Night's dazzled Emprefs feels the golden flame 
Play round her brcaft, and melt her frozen frame; 
Charms with foft words, and fooths with amorous 

wiles, 
Her iron hearted Lord,«^-and Pluto fmiles. — zoo 
His trembling Bride the Bard triumphant led 
From the pale manfions of the alionilh'd dead ; 

Gave the fair phantom to admiring light, — 

» 
Ah, foon again to tread irremeable night !" 

IV. Her fnow- white arm, indulgent tojny fong, 
Waves the fair Hierophant, and moves along. — 

Fawns round the Gdd y 1. 192. This idea is copied from a 
painting of the defcent of Orpheus, by a celebrated Parisian 
artift. 
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« 

High plumes, that bending (hade her amber hair, 
Nod, as (he fteps, their filver leaves in air ; 
Bright chains of pearl, with golden buckles brae'd, 
Clafp her white neck, and zone her (lender 
waift; 2IO 

Thin folds of filk in foft meanders wind 
Down her fine form, and undulate behind; 
The purple border, on the pavement roll'd, 
Swells in the gale, and (preads its fringe of gold* 



" First, if you can, celeftial Guide ! difclofe 
From what fair fountain mortal life arofe, 
Whence the fine nerve to move and feci aflign'd, 
Contradile fibre, and ethereal mind : 



u How Love and Sympathy the bofom warm, 
Allure with pleafure, and with pain alarm, 220 
With foft affe&ions weave the focial plan, 
And charm the liftening Savage into Man/' 

C 2 
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"Gob theFirst cause ! — in this terrene abode 
Young Nature Hips, fhe is the child of God. 

God the firft caufe, 1. 323. 

• * 

A Jove principium, musae ! Jovis omnia plena. Virgii* 
In him we live, and move, and have our being. St. Paul. 
Young Nature UfpSj 1. 224. The perpetual production and 
increafe of the ftrata of limeftone from the (hells of aquatic 
animals ; and of all thofe incumbent on them from the recre- 
ments of vegetables and of terreftial animals, are now well 
underftood from our improved knowledge of geology; and fhow, 
that the folicl parts of the globe are gradually enlarging, an J con- 
fequently that it is young ; as the fluid parts are not yet all con- 
verted into folic! ones; Add to this, that fome parts of the earth 
and its inhabitants appear younger than others ; thus the greater 
height of the mountains of America feems to (how that continent 
to be lefs ancient than Europe, Ada, and Africa; as their fummits 
have been lefs wa(hed away, and the wild animals of America, 
as the tigers and crocodiles, are faid to be lefs perfect in refpeft 
to their fize and ftrength ; which would (how them to be Hill in 
a ftate of infancy, or of progreflive improvement. Laftly, the 
progrefs of mankind in arts and fciences, which continues (lowly 
to extend, and to increafe, feems to evince the youth of human 
fociety ; whilft the unchanging ftate of the focieties of fo:ne 
infeds, as of the bee, wafp, and ant, which is ufu.jliy afcnotvl to 
inftinS, feems to evince the longer exiftence, and greater matu* 



I 
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From cmbryon births her changeful forms improve, 
Grow, as they live, and ftrengthen as they move. 

" Ere Time began, from flaming Chaos hurl'd 
Hofe the bright fpheres, which form the circling 

world ; 
Earths from each fun with quick explofions burft, 
A nd fecond planets iflued from the firft. 230 

Then, whilft the fea at their coeval birth, 
Surge over furge, involved the fhorelefs earth ; 

Nurs'd by warm fun-beams in primeval caves 
Organic Life began beneath the waves, 

u First Heat from chemic diflblution fprings, 
And gives to matter its eccentric wings ; 

rity of thofe focieties. The Juvenility of the earth (hows that 
it has had a beginning or birth, and is a ftrong natural argument 
evincing the exiftence of a caufe of its production, that is of the 
Deity. 

Earths from each fun, 1. 229. See Botan. Garden, Vol. I. 
Cant. I. 1. 107. 

Firft Heat j rom cbemic, 1. 235. The matter of heat is an 
ethereal fluid, in which all things are immerfed, and which 
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With ftrong Repulsion parts the exploding mais, 
Melts into lymph, or kindles into gas. 
Attraction next, as earth or air fubfidcs, 
The ponderous atoms from the light divides, 240 

constitutes tho general ppwer of repulfion ; as appears in ex- 
plofions which are produced by the fudden evolution of com* 
bined heat, and by the expanfion of all bodies by the flower 
diflufion of it in it* uncombined ftate. Without heat all the 
matter of the world would be condenfed into a point by the 
power of attraction i and neither fluidity nor life could exift. 
There are alfo particular powers of repulfion, as thofe of mag- 
netifm and ele&ricity, and of chemiftry, fuch as oil and water ; 
which lad may be as numerous as the particular attractions 
which conftitute chemical affinities; and may both of them 
exit as atmofpheres round the individual particles of matter; 
fee Botanic Garden, Vol. I, additional note VII, on elementary 
beat. 

Atlrail'ion next, 1. 239. The power of attraction may be 
divided into general attraction, which is called gravity ; and 
into particular attraction, which is termed chemical affinity. 
fa nothing can ad where it does not exift, the power of gravity 
ftiuft be conceived as extending from the fun to thp planets, 
occupying that immenfe fpacej and may therefore be confidered 
as an ethereal fluid, though not cognizable by our fenfes like 
heat, light, and electricity, 
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Approaching parts with quick embrace combines, 
Swells into fpheres, and lengthens into lines. 
Laft, as fine goads the gluten- threads excite, 
Cords grapple cords, and webs with webs unite ; 
And quick Contraction with ethereal flame 
Lights into life the fibre-woven frame.— 

Particular attraction, or chemical affinity, mud likewife 
occupy the fpaces between the particles of matter which they 
caufe to approach each other. The power of gravity may 
therefore be called the general attractive ether, and the matter 
of heat may be called the general repulfive ether ; which con* 
ftitute the two great agents in the changes of inanimate matter* 

And quick Contrattiorit 1. 245. The power of contra&ion 
which cxifts in organized bodies, and diflinguifhes life from inani- 
mation, appears to confift of an ethereal fluid which refides in 
the brain and nerves of living bodies, and is expended in the aft 
of ihortening their fibres. The attractive and repulfive ethers 
require only the vicinity of bodies for the exertion of their 
a&ivity, but the contractive ether requires at firft the contadt of 
a goad or ftimulus, which appears to draw it off from the con* 
tracking fibre, and to excite the fenforal power of irritation* 
Thefe contractions of animal fibres are afterwards, excited or 
repeated by the fenforial powers of fenfation, volition, or aflb* 
elation, as explained at large in Zoonomia, Vol* I. 
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Hence without parent by fpontancous birth 
Rife the firft fpecks of animated earth ; 
From Nature's womb the plant or infed fwims, 
And buds or breathes, with oiicrofcopic limbs. 250 



" Itf earth, fea, air, around, below, above. 
Life's fubtle woof in Nature's loom is wove ; 



There feems nothing more wonderful in the ether of con* 
tradion producing the (hortening of a fibre, than in the ether 
of attraftion caufwg two bodies to approach each other. The 
former indeed fcems in fome meafure to refemble the latter, as 
it probably occafions the minute particles of the fibre to approach 
intoabfolute or adhefive contact, by withdrawing from them their 
repulfive atipofpheres ; whereas the latter fecms only to caufe 
particles of matter to approach into what is popularly called 
Contaft, like the particles of fluids; but which are only in the 
vicinity of each other, and dill retain their repulfive atmo- 
fpheres, as may be feen in riding through (hallow water by the 
number of minute globules of it thrown up by the horfe's feet, 
which roll far on its furface; and by the difficulty with which 
fmall globules of ipercury poured on the furface of a quantity 
of it can be made to unite with it. 

Spontaneous birth, 1. 347. See additional Note, No. I, 
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Points glued to points a living line extends, 
Touch'd by fome goad approach the bending ends; 

Kings join to rings, and irritated tubes 

Clafp with young lips the nutrient globes or cubes; 

And urged by appetencies new fele& # 

Imbibe, retain, digeft, fecrete, eje£t 

In branching cones the living web expands, 

Lymphatic duds, and convoluted glands ; 363 

Aortal tubes propel the nafcent blood, 

And lengthening veins abforb the refluent flood ; 

In branching cones, 1. 259, The whole branch of an artery or 
vein may be confidered as a cone, though each diftin& divifion 
of it is a cylinder. It is probable that the amount of the areas 
of all the fmall branches from one trunk may equal that of the 
trunk, otherwife the velocity of the blood would be greater 111 
jbme parts than in others, which probably only exifts when a 
part is compreffcd or inflamed. 

Abforb the refluent jlood, 1. 262. The force of the arterial 
impulfe appears to ceafe, after having propelled the blood through 
the capillary vcffels ; whence the venous circulation is owing to 
the extremities of the veins abfotbing the blood, as thofe of the 
lymphatics abforb the fluids. The great force of abfor^tion is 
well elucidated by Dr. Halcs's experiment on the rife of the 
fcp-juice in a vinc-ftump; fee Zoonomia, Vol. I, Sedi XXIII, 
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Leaves, lungs, and gills, the vital ether breathe 
On earth's green furface, or the waves beneath. 
So Life's firft powers arreft the winds and floods, 
To bones convert them, or to fhells, or woods; 
Stretch the vaft beds of argil, lime, and fand, 
And from diminifh'd oceans form the land I 



" Next the long nerves unite their filver train, 
And young Sensation permeates the brain; 270 

Jndftom diminiflfd oceans^ !. 268. The increafe of the folid 
ports of the globe by the recrements of organic bodies, as Ume- 
ftonc rocks fiom (hells and bones, and the beds of clay, marl, 
coals from decomposed woods, is now well known to thofe who 
have attended to modern geology ; and Dr. Halley, and others, 
have endeavoured to (how, with great probability, that the ocean 
has decreafed in quantity during the fliort time which human 
hiftory has exifted. Whence it appears, that the exertions of 
vegetable and animal life convert the fluid parts of the globe 
into folid ones ; which is probably effe&ed by combining the 
matter of heat with the other elements, inflead of fuflfering it to 
remain (imply diffufed amongft them, which is a curious con- 
je&ure, and deferves further inveftigation. 

And ytung .Senfation, 1. 270* Both fenfation and volition 
conftft in ^n affeftion of the central part of the fenforium, or oi 
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Through each new fenfe the keen emotions dart, 

Flufh theyoungcheek, and fwell the throbbing heart* 
From pain and pleafure quick Volitions rife, 
Lift the ftrong arm, or point the inquiring eyes ; 
"With Jteafbn's light bewildered Man direct, 
And right and. wrong with balance nice deted. 
Laft in thick fwarms /Associations Spring, 

Though tsj oin to thoughts, to motions motions cling; 
Whence in long trains of catenation flow 
Imagined joy, and voluntary woe. ;?8& 

44 So, vie w'd through cryftal Iphetes in drops faliri^ 
Quick- (hooting falts in chemic forms combine ; 
Or Mucor-ftems, a vegetative tribe, 
Spread their fine roots, the tremulous wave imbibe, 

the whole of it ; and hence cannot exift till the nerves are united 

in the brain. The motions of a limb of an? animal cut from 

« 

the body, are therefore owing to irritation, not to fenfation or 
to volition. For the definitions of irritation, fenfation, Yolition, 
and aflbciation, fee additional Note II. 

Or Mucor-Jiems, U 383. Mucor or mould in its early fiate 
h properly a mitrofcopic vegetable, and is fyontaneoufly pflt* 
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Next to our wondering eyes the focus brings 

Self-moving lines, and animated rings ; 
Firft Monas moves, an unconne&ed point, 
Plays round the drop without a limb or joint ; 
Then. Vibrio waves, with capillary eels, 
And Vorticella whirls her living wheels ; 290 
While infe& Proteus fports with changeful form 
Through the bright tide, a globe, a cube, a worm. 
Laft o'er the field the Mite enormous fwims, 
Swells his red heart, and writhes his giant limbs. 

V. "Organic Life beneath the fhorelefs waves 
Was born and nurs'd in Ocean's pearly caves ; 

duced on the fcum of all decompofmg organic matter. The 
Monat is a moving fpeck, the Vibrio is an undulating wire, the 
Proteus perpetually changes its lhape, and the Vorticella has 
wheels about its mouth, with which it makes an eddv> and is' 
fuppefed thus to draw into its throat inviGble animalcules. Thefe 
names are from Linnaeus and Muller ; fee Appendix to Addi- 
tional Note I. 

Beneath thejboielefs waves, 1. 295. The earth was originally 
covered with water, as appears from fome of its higheft moun* 
tains, confiding of (hells cemented together, by a folution of part 
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Firft forms minute, unfeen by fpheric glafs, 
Move on the mud, or pierce the watery mafs ; 

of them, as the limeftonc rocks of the Alps ; Ferber's Travels. 

It muft be therefore concluded, that animal life began beneath 

i 
the fea. 

Nor is this unanalogous to what (till occurs, as all quadrupeds 
and mankind in their cmbryon (late are aquatic animals ; and 
thus may be faid to refemble gnats and frogs. The fetus in the 
uterus has an organ called the placenta, the fine extremities of 
the veffels of which permeate the arteries of the uterus, ani 
the blood of the fetus becomes thus oxygenated from the pafling 
itream of the maternal arterial blood ; exadlly as is done by the 
gills of fifh from the ftrcam of water, which they occafion to 
pafs through them. 

But the chicken in the egg pofleffes a kind of aerial refpi ration, 
fince the extremities of its placental veffels terminate on a mem- 
branous bag, which contains air, at the broad end of the egg ; 
jmd in this the chick in the egg differs from the fetus in the 
womb, as there is in the egg no circulating maternal blood for 
the infertion of the extremities of its refpiratory veffels, and in 
this alfo I fufpeA that the eggs of birds differ from the fpawa 
of fi(h; which latter is immerfed in water, and which has pro- 
bably the extremities of its refpiratory organ inferted into the 
foft membrane which covers it, and is in contaft with the water. 

Firjl forms minute, 1. 297. See Additional Note I. on Spon- 
taneous Vitality*. 
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Thcfe, as fucceffive generations bloom, 
New powers acquire, and larger limbs affume ; 300 
Whence countiefs groups of vegetation fpring, 
And breathing realms of fin, and feet, and wing. 

" Thus the tall Oak, the giant of the wood, 
Which bears Britannia's thunders on the flood ; 
The Whale, unmeafured monfter of the main, 
The lordly Lion, monarch of the plain, 
The Eagle foaring in the realms of air, 
Whofe eye undazzled drinks the folar glare, 
Imperious man, who rules the beftial crowd, 
Of language, reafon, and reflection proud, 310 
With brow ere& who fcdms this earthly fod, 
And ftyles himfelf the image of his God ; 
Arofe from rudiments of'form and fenfe, 
An embryon point, or microfcopic ens ! 

An embryon point, 1. 314* The arguments fliowing that all 
vegetables and animals arofe from fuch a fmall beginning, as a 
living point or living fibre, are detailed in Zoonomia, Se£L 
XXXIX. 4. 8. on Generation, 
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" Now in vaft ihoals beneath the brinelefs tide, 
On earth's firm craft teftaceous tribes refide ; 
Age after age expands the peopled plain, 
The tenants perifh, but their cells remain ; 
Whence coral walls and fparry hills afcend 
From pole to pole, and round the line extend, 320 

Next when imprifbn'd fires in central caves 
Burft the firm earth, and drank the headlong waves; 
And, as new airs with dread explofion fwell, 
Form'd lava-ifles, and continents of fhell ; 

y Brinelefs tide, 1. 315. As the fait of the fea has been gradually 
accumulating, being wafhed down into it from the recrements 
of animal and vegetable bodies, the fea mult originally have been 
as frefh as river water: and as it is not fat u rated with (alt, rauft 
become annually faline. The fea water about our ifland con-» 
tains at this time from about one twenty-eighth to one thirtieth 
part of fea fait, and about one eightieth of magncfian (alt ; 
Brownrigg on Salt. 

Whence coral walls, 1. 319. .An account of the (tru&urc of 
the earth is given in Botanic Garden, Vol. I. Additional Notes, 
XVI. J.VUI 1X.XX.XX1II.XXIV. 

Drank the headlong waves, 1. ^2. See Additional Note HI* 
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Pil'd rocks on rocks, on mountains mountains railed, 
And high in heaven the firft volcanoes blazed ; 
In countlefs fwarms an infe<5t-myriad moves 
, From fea-fan gardens, and from coral groves ; 



Aninfeft-myriad moves, 1. 327. After iflandsor continent* 
were raifed above the primeval ocean, great numbers of the 
moft fimple animals would attempt to feek food at ther edges or 
ihores of the new land, and might thence gradually become 
amphibious ; as is now feen in the frog, who changes from an 
aquatic animal to an amphibious one ; and in the gnat, which 
changes from a natant to a volant date. 

At the fame time new microfcopic animalcules would imme- 
diately commence wherever there was warmth and moifture, and 
forae organic matter, that might induce putridity. Thofe fitu- 
ated on dry land, and immerfed in dry air, may gradually ac- 
quire new powers to preferve their exigence; and by innume- 
rable fucceffive reproductions for fome thoufands, or perhaps mil- 
lions of ages, may at length have produced many of the vegc- 
table and animal inhabitants which now people the earth* 

As innumerable fhell-fifh mud have exifted a long time 
beneath the ocean, before the calcareous mountains were pro- 
duced and elevated ; it is alfo probable, that many of the infe& 
tribes, or lefs complicate animals, exifted long before the qua- 
drupeds or more complicate ones, which in fome ineafure accords 
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Leaves the cold caverns of the deep, and creept 
On (helving Ihores, or climbs on rocky fteeps. 330 
As in dry air the fea-born (hanger roves, 
Each mufcle quickens, and each fenfe improves ; 
Cold gills aquatic form refpiring lungs, 
And founds aerial flow from (limy tongues. 



" So Trapa rooted in pellucid tides, 
In countlefs threads her breathing leaves divides, 



with the theory of Linnaeus in refpecT: to the vegetable world j 
who thinks, that all the plants now extant arofe from the 
conjun&ion and reprodu&ion of about fixty differept vegetables, 
from which he conftitutes his natural orders. 

As the blood of animals in the air becomes more oxygenated 

« 

in their lungs, than that of animals in water by their gills ; it 
becomes of a more fcarlet colour, and from its greater ftimulus 
the fenforium feems to produce quicker motions and finer fen- 
fations ; and as water is a much better vehicle for vibrations or 
founds than air, the fi(h, even when dying in pain, are mute in 
the atmofphere, though it is probable that in the water they may 
utter founds to be heard at a confiderable diftance. See on this 
fubje£fc, Botanic Garden, Vol. I. Canto IV. 1. 176, Note. 

So Trapa rooted, 1. 335. The lower leaves of this plant grow 

Vol. III. D 
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Waves her bright treffes in the watery mafs, 
And drinks with gelid gills the vital gas ; 
Then broader leaves in fhadowy files advance, 
Spread o'er the cryftal flood their green expanfe; 340 

under water, and are divided into minute capillary ramifications ; 
while the upper leaves are broad and round, and have air bladders 
in their footftalks to fupport them above the furface of the water. 
As the aerial leaves of vegetables do the office of lungs, by ex- 
pofing a large furface of veffels with their contained fluids to the 
influence of the air; fo thefe aquatic leaves anfwer a fimilar 
purpofe like the gills of fifh, and perhaps gain from water a 
fimilar material. As the material thus neceflary to life feems 
to be more eafily acquired from air than from water, the fub- 
aquatic leaves of this plant and of fifymbrium, oenanthe, ranun-r 
cuius aquatilis, water crow-foot, and fome others, are cut into 
fine divifions to increafe the furface, whilft thofe above water 
are undivided; fee Botanic Garden, Vol. II. Canto IV. 1. $04, 
Note. 

Few of the water plants of this country are ufed for econo? 
mical purpofes, but the ranunculus fluviatilis may be wortfe 
cultivation ; as on the borders of the river Avon, near Ringwood, 
the cottagers cut this plant every morning in boats, almoft all 
the year round, to feed their cows, which appear in good con- 
dition, and give a due quantity of milk; fee a paper from Dr« 
Pultney in tfyp Tranfadions of the Linnean Society, Vol* V. 
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And* as in air the adherent dew exhales, 

Court the warm fun, and breathe ethereal gales. 



€€ So ftill the Tadpole cleaves the watery vale 
With balanced fins, and undulating tail ; 

Sojiill the 7aJpoIe> 1. 343. The transformation of the tad- 
pole from an aquatic animal into an aerial one is abundantly 
curious. Whenfirft it is hatched from the fpawn by. the warmth 

of the feafon, it rcfembles a fifli ; it afterwards puts forth legs, 

« * ■ 

and refembles a lizard ; and finally lofing its tail, and acquiring 
lungs inftead of g'fHs, becomes an aerial quadruped: 

• The rana temporarra of Linnaeus lives in the -water in" ipfing,' 
and on the land in fummer, and catches flies* Of theTarml 
paradoxa the larva or tadpole i& as large as the frog, and dwell*, 
in Surinam, whence the miftake of Merian and of Seba, who 
call it * frog fife. The efculertt frog is 1 green, with three yel^ 
low lines from the mouth to the anus; the- back tra&iVeffetyf 
gibbous, the hinder feet pal mated; its more frequent croaking, 
in the evenings is faid to foretell rain. Linnei Syft. NatT 
Art* rana. 

Linnaeus afferts in his introduction to the clafs Amphibia, thit 
frogs are fo nearly allied to lizards, lizards to ferpents, and fer- > 
pents to fith, that the boundaries of thefer orders can fcarcely ^ 
afcertained.' 

D 2 
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New lungs and limbs proclaim his fecond birth, 
Breathe the dry air, and bound upon the earth. 
So from deep lakes the dread Mufquito fprings, 
Drinks the foft breeze, and dries his tender wings, 
In twinkling fquadrons cuts his airy way, 
Dips his red trunk in blood, and man his prey. 350 



• " So ftill the Diodons, amphibious tribe, 
With two-fold lungs the fca or air imbibe ; 
Allied to fifh, the lizard cleaves the flood 
With one-cell'd heart, and dark frigefcent blood ; 
Half-reafoning Beavers long-unbreathing dart 

Through Eries's waves with perforated heart ; 
With gills and lungs refpiring Lampreys fleer, 
Kifs the rude rocks, and fuck till they adhere ; 
The lazy Remora's inhaling lips, 
Hung on the keel, retard the ftruggling fhips ; 36a 



The dread Mujquito firings. 1. 347. Sec Additional Note IV. 
So Jill the Diodon, I.35T. Sec Additional Note V. 
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With gills pulmonic breathes the enormous Whale, 
And fpouts aquatic columns to the gale ; 
Sports on the fhining wave at noontide hours, 
And fhifting rainbows creft the rifing fhowers. 

" So erft, ere rofe the fcience to record 
In lettered fyllables the volant word ; 
Whence chemic arts, difclofed in pictured lines, 

Liv'd to mankind by hieroglyphic figns ; 
And cluftering ftars, pourtray'd on mimic fphercs, 
Affumed the forms of lions, bulls, and bears ; 370 
— So erft, as Egypt's rude deiigns explain, 

Rofe young Dione from the Ihorelefs main; 

At noontide hours, 1. 363. The rainbows in our latitude art 
only feen in the mornings or evenings, when the fan is not 
much more than forty-two degrees high. In the more northern 
latitudes, where the meridian fun is not more than forty-two 
degrees high, they are alfo vifihle at noon. 

As Egypt 1 s rude dejigns, 1. 371. See Additional Note VI. 

Rofe young Dione, 1. 372. The hieroglyphic figure of 
Venus rifing from the fea fupported on a (hell by two tritons, 
as well as that of Hercules armed with a club, appear to be re- 

E>3 
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Type of organic Nature ! fource of blifs ! 
Emerging Beauty from the yaft abyfs ! 
Sublime on Chaos borne, the Goddefs flood, 
And fmiled enchantment on the troubled flood ; 
The warring elements to peace reftored, 
And young Refledion wondered and adored." 

Now paufed the Nymph* — The Mufe refpon-* 
five cries, 
Sweet admiration fparkling in her eyes, 380 

mains of the mod remote antiquity. As the former is devoid 
pf grace, and of the pi&orial art of defign, as one half of the 
group exa£Uy refembles the other; and as that of Hercules is 
armed with a club, which was the fir ft weapon* 

The Venus feems to have reprefented the beauty of orgapic 
Nature rifing from the fea, and afterwards became fimply an 
emblem of ideal beauty ; while the figure of Adonis was pro* 
bably defigned to reprefent the more abftra£ted idea of life or 
animation. Some of thefe hieroglyphic defigns feem to evince 
the profound investigations in fcience of the Egyptian philo- 
sophers, and to have outlived all written language ; and ftill 
conflitute the Symbols, by which painters and poets give form 
and animation to abflra&ed ideas, as to thofe of ftrengdi and 
beauty in the above inftances. 



" -*-L.-^*» 
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€€ Drawn by your pencil, by your hand unfurl' d, 

Bright fliines the tablet of the dawning world ; 

Amazed the Sea's prolific depths I view, 

And Venus riling from the waves in You ! 

" Still Nature's births enclofed in egg or feed 
From the tall foreft to the lowly weed, 
Her beaux and beauties, butterflies and worms, 
Rife from aquatic to aerial forms. 
Thus in the womb the nafcent infant laves 
Its natant form in the circumfluent waves ; 390 
With perforated heart unbreathing fwims, 
Awakes and ftretches all its recent limbs ; 
With gills placental feeks the arterial flood, 
And drinks pure ether from its Mother's blood. 

Awakes and Jlr etches, 1. 392. During the firft fix months 
of geftation, the embryon probably fleeps, as it fcems to 
have no ufe for voluntary power ; it then feems to awake, and 
to ftretch its limbs, and change its pofture in forae degree, 
which is termed quickening. 

With gills placental, 1. 393. The placenta adheres to any 
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Erewhile the landed Stranger burfts his way, 
From the warm wart emerging into day ; 
Feels the chill blaft, and piercing light, and tries 
His tender lungs, and rblls his dazzled eyes ; 
Gives to the palling gale his curlirig hair, 
And fteps a dry inhabitant of air. 400 

" Creative Nile, as taught in ancient fong, 
So charm'd to life his animated throng ; 
O'er his wide realms the ilow-fubiiding flood 
Left the rich treafurcs of organic mud ; 

fide of the uterus in natural geftation, or of any other cavity in 
extra-uterine geftation ; the extremities of its arteries and veins 
probably permeate the arteries of the mother, and abforb from 
thence through their fine coats the oxygen of the mother's blood ; 
hence when the placenta is withdrawn, the fide of the uterus, 
where it adhered, bleeds; but not the extremities of its own 
veflels. 

His dazzled eyes. 1. 398. Though the membrana pupillaris 
defcribed by modern anatomifts guards die tender retina from 
too much light ; the young infant neverthelefs feems to feel thq 
prefence of it by its frequently moving its eyes, before it can 
diftinguiih common objefU* 
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While, with quick growth young Vegetation yields 
Her bluihing orchards, and her waving fields ; 
Pomona's hand replenifh'd Plenty 9 s horn, 
And Ceres laugh'd amid her fcas of corn. — 
Bird, beaft, and reptile, fpring from fudden birth, 

Ralfe their new forms, half-animal, half-earth; 410 

»- 

The roaring lion fhakes his tawny mane, 
His ftruggling limbs Hill rooted in the plain ; 
With flapping wings aflurgent eagles toil 

To rend their talons from the adhefive foil ; 
The impatient ferpent lifts his crefted head, 
And drags his train unfinifh'd from the bed. — 
As Warmth and Moifture blend their magic fpells, 
And brood with mingling wings the flimy dells; 

,4s Warmth and Moifture y 1. 417. 

In eodem corpore faepe 
Altera pars vivit ; rudis eft pars altera tell us. 
Quippe ubi temperiem fumpfere huraorque calorque, 
Concipiunt; &c ab his oriuntur, cunda duobus. 

Ovid. Met. 1. 1 . 430. 

TW$ flpry from Ovid of the prpdu&ion of animals from the 



* 
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Contra&ilfc fearths in fentient forms arrange, 
And Life triumphant iiays their ehetoic 
change." 420 

Then hand in hand along the waving glades 
The virgin Sifters pafs beneath the (hades ; 
Afcend the winding fteps with paufing march, 
And feck the Portico's fufurrant arch ; 
Whofe fculptur'd architrave on columns borne 
Drinks the firft blufhes of the rifing morn, 
Whofe fretted roof an ample fhield difplays, 
And guards the Beauties from meridian rays. 
While on light ftep enamour' d Zephyr fprings, 
And fans their glowing features with his wings, 430 

mud of the Nile feems to be of Egyptian origin, and is probably 
a poetical account of the opinions of the magi or pricfts of that 
country ; (howing that the fimpleft animations were fponraneoufly 
produced like chemical combinations, but wete diftinguiflied 
from the latter by their perpetual improvement by the power of 
reproduction, firft by folitary, and then by fexual generation ; 
whereas the produ&s of natural chemiftfy are only enlarged by 
accretion, or purified by filtration. 
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Imbibes the fragrance of the vernal flower*, 
And fpeeds with kifles fweet the dancing H 



43 



Urania, leaning with uriftudied grace, 
Refts her white elbow on a column's bafe ; 

Awhile refle&ing takes her filent ftand, 

* 

Her fair cheek prefs'd upon her lily hand ; 
Then, as awaking from ideal trance, 
On the fmooth floor her paufing fteps advance, 
Waves high her arm, upturns her lucid eyes, 

^ 

Marks the wide fcenes of ocean, earth, and 



ikies; 



440 



And leads, meandering as it rolls along 
Through Nature's walks, the fliining ftream of 
Song. 



Firft her fweet voice in plaintive accents chains 
The Mufe's ear with facinating {trains ; 
Reverts awhile to elemental ftrife, 
The change of form, and brevity of life ; 
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Then tells how potent Love with torch fublime 

Relights the glimmering lamp, and conquers Time. 

— The polifh'd walls refledfc her rofy fmiles, 

And fweet-ton d echoes talk along the aifles. 450 



END OF CANTO I* 
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CANTO II. 

REPRODUCTION OF LIFE. 

I. " How fhort the fpan of Life ! fome hours 

poffefs'd, 
Warm but to cool, and aftivc but to reft ! — 
The age- worn fibres goaded to contract, 
By repetition palfied, ceafe to aft ; 

How Jim the fp$n of life, 1. i. The thinking few in all 
ag^s have complaine4 of the brevity of lift, lamenting that 
mankind are not allowed time fufficient tp cultivate fcience, or 
to improve their intellect Hippocrates introduces his cele- 
brated aphorifms with this idea ; " Life is fhort, fcience long, 
oppQrtijnitie* of knowledge rare, experiments fallacious, and 
reafaning difljcult." — A melancholy refledtion to philofophers 1 

The age»worn fibres, 1. 3. Why the fame kinds of food, 
which enlarge and invigorate the body from infancy to the me* 
ridian of life, and then nouriih it for fome years unimpaired, 
ihould at Iqngth gradually ceafe tp do fq, and the debility of age 
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When Time's cold hands the languid fenfes feize, 

Chill the dull nerves, the lingering currents freeze; 

Organic matter, unrcclaim'd by Life, 

Reverts to elements by chemic ftrife. 

Thus Heat evolv'd from lome fermenting mafs 

Expands the kindling atoms into gas ; id 

Which fink ere long in cold concentric rings, 

Condenfed, on Gravity's defcending wings. 



" But Reproduction with ethereal fires 
New Life rekindles, ere the firft expires ; 



and death fupervene, would be liable to furprife us if we were not 
in the daily habit of obferving it ; and is a crrcumftance which 
has not yet been well underftood. 

Before mankind introduced civil fociety, old age did not exift 
in the world, nor other lingering difeafes ; as all living creatures, 
as foon as they became too feeble to defend themfelves, were 
fialn and eaten by others, except the young broods, who were 
defended by their mother* and hence the animal world exifted 
uniformly in its greateft ftrength and perfection ; fee Additional 
Note VII. 

But Refroduflion, 1. 13. See Additional Note VIIL 
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Calls up renafcent Youth, ere tottering age 
Quits the dull fcene, and gives him to the ftage ; 
Bids on his cheek the r ofe of beauty blow, 
And binds the wreaths of pleafure round his 

brow ; 
With finer links the vital chain extends, 
And the long line of Being never ends. 30 



" Self-moving Engines by unbending fprings 
May walk on earth, or flap their mimic wings ; 
In tubes of glafs mercurial columns rife, 
Or fink, obedient to the incumbent ikies ; 

« 

Or, as they touch the figured fcale, repeat 
The nice gradations of circumfluent heat. 
But Reproduction, when the perfed Elf 
Forms from fine glands another like itfclf* 
Gives the true chara&er of life and fenfe, 
And parts the organic from the chemic Ens.— -30 



VhtouRng firings, h 27. See Additional Note 1 . 4* 

Vol. III. E 
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Where milder Ikies prote& the nafcent brood, 
And earth's warm bofom yields falubrious food ; 
Each new Defcendant with fuperior powers 
<5f fenfc and motion fpeeds the tranfient hours ; 
Braves every feafon, tenants every clime, 
And Nature rifes on the wings of Time, 

" As Life difcordant elements arrefts, 
Reje&s the noxious, and the pure digefts ; 
Combines with Heat the fluctuating mafs, 
And gives awhile folidity to gas ; 40 

Combines with Heat, h 39. It was fhown in note on line 
248 of the firft Canto, that much of the aerial and liquid parts 
of the terraqueous globe was converted by the powers of life into 
folid matter ; and that this was effedted by the combination of 
the fluid, heat, with other elementary bodies by the appetencies 

1 

and propenfities of the parts of living matter to unite with each 
other. But when thefe appetencies and propenfities of the parts 
of organic matter to unite with each other ceafe, the chemical 
affinities of attra&ion and the aptitude to be attra&ed, and of 
repulfion anj& the aptitude to be repelled, fucceed, and reduce 
much of thAfolid matters back to the condition of elements ; 
which feems to be effe&ed by the matter of heat being again fet 
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Organic forms with chemic changes ftrive> 
Live but to die, and die but to revive ! 
Immortal matter braves the tranfient ftorm, 
Mounts from the wreck, unchanging but in 

form.—* 

* 

" So, as the fages of the i£affc refiord 
In iacred fymbol, or unletter'd word ; 

&t liberty, which Was combined with other matters by the powers 
of life ; and thus by its difFufiort the folid bodies return into liquid 
ones olr into gafds, as occurs in the proceffes of fermentation, 
putrefa&ion, fublimation, and calcination. Whence folidity 
Appears to be produced in confequence of the diminution of heat, 
as the condenfation of fleam intb watet*, and the confolidation of 
water into ice, or by the combination of heat with bodies, as 
with the materials of gun-powder before its explofion. 

Immortal matter, 1. 43. 'The perpetual mutability of the 
forms of matter feems to have (truck the philofophers of great 
antiquity; the fyftem of tranfmigration taught by Pythagoras, 
in which the fouls of men were fuppofed after death to animate 
the bodies of a Variety of animals, appears to have afifen from 
this fource. He had bbfefved the perpetual changes of organic 
matter from one creature to another, and concluded, that th* 
vivifying fpirit muft attend it. 

E a 
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Emblem of Life, to change eternal doom'd, 
The beauteous form of fair Adonis bloom'd. — 
On Syrian hills the graceful Hunter flain 
Dyed with his guihing blood the fliuddering 
plain ; 50 

And, flow-defcending to the Elyfian fliade, 
Awhile with Proserpine rclu&ant ftray'd ; 
Soon from the yawning grave the burfting clay 
Reftor'd the Beauty to delighted day ; 

Emblem of Life t 1. 47. The Egyptian figure of Venus riling 
from the fea feems to have reprefented the Beauty of organic 
Nature, which the philofophers of that country, the magi, ap- 
pear to have difcovered to have been elevated by earthquakes 
from the primeval ocean. But the hieroglyphic $gure of Adonis 
feems to have fignified the fpirit of animation or life, which was 
t perpetually wooed or courted by organic matter, and which 
p6riihed and revived alternately. Afterwards the fable of Adonis 
feems to have given origin to the firft religion promifing a re- 
furre&ion from the dead ; whence his funeral and return to life 
were celebrated for many ages in Egypt and Syria, the ceremonies 
of which Ezekifcl complains as idolatrous, accufing the women 
of Ifrael of lamenting over Thammus; which St. Cyril interprets 
to be Adonis, in his Commentaries on Ifaiah j Danet's Didion* 
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Array'd in youth's refucitated charms, 

And young Dione woo'd him to her arms.— 

Pleafed for a while the affurgent youth above 

Relights the golden lamp of life and love ; 

Ah, foon again to leave the cheerful light, 

And fink alternate to the realms of night. 6b 

II. " Hence ere Vitality, as time revolves, 
Leaves the cold organ, and the mafs diflblves ; 

The Reproductions of the living Ens 
From fires to fbns, unknown to fex, commence* 
New buds and bulbs the living fibre (hoots 
On lengthening branches, and protruding roots ; 
Or on the fathers fide from burfting glands 
The adhering young its nafcent form expands ; 
In branching lines the parent-trunk adorns, 
And parts ere long like plumage, hairs, or horns, yo 

" So the lone Truffle, lodged beneath the earth, 
Shoots from paternal roots the tuberous birth ; 

So the lone Truffle, 1. 71. Lycoperdoa tuber, This plant 

E3 
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No ftamcn-males afcend, and breathe above, 
No feed-born offspring lives by female love. 
From each young tree, for future buds defign d, 
Organic drops exfude beneath the rind ; 
While thefe with appetencies nice invite, 
And thofe with apt propenfities unite ; 

New embryon fibrils round the trunk combine 
With quick embrace, and form the living line : 80 
Whofe plume ?tnd rootlet at their early birth 
Se?k the dry air, or pierce the humid earth. 



** So fafe in waves prolific Volvox dwells, 
And five defcendants crowd his lucid cells ; 



never rifes above the earth, is propagated without feed hy its 
roots only, and feems to require no light. Perhaps many other 
fungi are generated without feed by their roots only, and without 
Jight, and approach on the laft account to animal nature. 

While thefe with appetencies, 1. 77. See Additional Note VIIL 

Prolific Volvox, 1. 83. The volvox globator dwells in the 
lakes of Europe, is tranfparent, and bears within it children and 
grandchildren to the fifth generation ; Syft, Nat, 
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So the male Polypus parental fwims, 

And branching infants brittle all his limbs. 

So the lone Taenia, as he grows* prolongs 

His flatten' d form with young adherent throngs ; 

Unknown to fex the pregnant oyfter fwells, 

And coral-infects build their radiate lhells j 90 



The male Polypus. 1. 85. The Hydra viridis and fufca of Lin- 
naeus dwell in our ditches and rivers under aquatic plants ; thefe 
animals have been fhown by ingenious obferven to revive after 
having been dried, to be reftored when mutilated, to be multi- 
plied by dividing them, and propagated from portions of them, 
parts of different ones to unite, to be turned infide outwards and 
yet live, and to be propagated by feeds, to produce bulbs, and ve- 
getate by branches. Syft. Nat. 

The lone Tania. 1. 87. The tape-worm dwells in the intes- 
tines of animals, and grows old at one extremity, producing an 
infinite feries of young ones at the other ; the feparate joints 

have been called Gourd-worms, each of which poffeffes a mouth 

« 
of its own, and organs of digeftion. Syft. Nat. 

The pregnant oyjier. 1. 89. Oftrea edulis dwells in the European 

oceans, frequent at the tables of the luxurious, a living repaft ! 

New-born oyfters fwkn fwiftly by an undulating movement of 

fins thruft out a little way from their fhells. Syft. Nat. But 

( £.4 
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i 

Parturient Sires carefs their infant train, 
And heaven-born Storge weaves the focial chain} 
Succefliyc births her tender cares combine, 
And foft affe&ions live along the line. 



u On angel- wings the Goddess Fokm defcends, 
Bound her fond broods her filver arms (he bends ; 

they do not afterwards change their place during their whole lives, 
and are capable of no other movement, but that of opening the 
Jhell a. little way ; whence Profeflbr Beckman obferyes, that 
their offipring is probably produced without maternal organs ; apd 
tbaf thofe, who fpeak of male and female oyfters, muft be piif- 
taken : Phil. Magaz. March 1800. It is alfo obferved by H r 
J. le Beck, that on pice infpe&ipp of the Pearl oyfters in the gulf 
pf Manar, he could obferye no diftinflipn of fe*es. Nipholfon'* 
Journal. April 1800. 

And coralinfecls. 1. 90. The coral habitation of the Madre? 
pora of Linnaeus coniifts of one or more ftar-like cells ; a con* 
geries of whi^h form roclw beneath the fea ; the animal which 
conftru&s it is termed Medufa j and as it adheres to its calcareous 
Cavity, and thence cannot travel to its neighbours, is probably 
without fey. 1 obferved great rnafles of the limeftone in Shrop- 
ibire, which is broqght to Newport, tpconiift of the cells pf theft 

animals. 

» 

4nd beavm-born St$rgc f 1, 92, See Additional JJote IX f 
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White ftreams of milk her tumid bofom fwcll, 
And on her lips ambrofial krfles dwell. 

Light joys on twinkling feet before her dance 
With playful nod, and momentary glance ; 100 

Behind, attendant on the panfied plain, 
Young Psyche treads with Cupid in her train. 

III. " In thefe lone births no tender mothers blend 
Their genial powers to nourifh or defend ; 

No nutrient ftreams from Beauty's orbs improve 
Thefe orphan babes of folitary love ; 
Birth after birth the line unchanging runs, 

« 

And fathers live tranfmitted in their fons ; 

Each paffing year beholds the unvarying kinds, 

The fame their manners, and the fame their 

minds. 110 

Till, as erplong fiicceffive buds decay, 

And infeft-flioals fiicceffive pafs away, 
Increasing wants the pregnant parents vex 
With the fond wilh to form a fofter fex ; 

dfofterfex. 1. 114. The firft buds of trees raifed from feed 
die annually, and are fucceeded by new buds by folitary repro-t 
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Whofe milky rills with pure ambrofiaT food 
Might charm and cheriftt their cxpe&ed brood. 
The potent wifh in the productive hour 
Calls to its aid Imagination's power, 

du&ion ; which are larger or more perfect for feveral fucceffive 
years, and then they produce fexual flowers, which are fucceeded 
by feroinal reprodu&ion. The fame occurs in bulbous- rooted 
plants raifed from feed ; they die annually, and produce others 
rather more perfe& than the parent for feveral years, and thert 
produce fexual flowers. The Aphis is in a fimilar manner 
hatched from an egg in the vernal months, and produces a vivi- 
parous offspring without fexual intercourfe for nine or ten fuc- 
ceffive generations ; and then the progeny is both male and fe- 
male, which cohabit, and from thefe new females are produced 
eggs, which endure the winter ; the fame procefs probably occurs, 
in many other Infe3s. 

Imagination's power. I. 118. The manner in which the fimi- 
larity of the progeny to the parent, and the fex of it, are pro- 

■ 

duced by the power of imagination,' is treated of in Zoonomia, 
Sect. 39. 6. 3. It is not to be underftood, that the firfl living 
fibres, which are to form an animal, are produced by imagination 
wit! j any fimilar ity of form to the future animal ; but with ap- 
petencies or propenfities, which fhall produce by accretion of parts 
the fimilarity of form and feature, or of fex, correfponding with 
the imagination of the father. 
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O'er embryon throngs with myftic charm prefides, 
And fex from fex the nafccnt world divides, 130 
"With foft affe&ions warms the callow trains, 
Andgives to laughing Love his nymphs and fwains ; 

His nymphs and fwains. 1. 12a. The arguments which have 
been adduced to {how, that mankind and quadrupeds were for- 
merly in an hermaphrodite (late, are firft deduced from the pre- 
fent exiftence of breads and nipples in all the males ; which lat- 
ter fwell on titillation like thofe of the females, and which are 
faid to contain a milky fluid at their birth ; and it is affirmed, that 
fome men have given milk to their children in defert countries, 
where the mother has periflied ; as the male pigeon is fail to give 

> 

a kind of milk from his ftomach along with the regurgitated 
food, to the young doves, as mentioned in Additional Note IX- 
on Storge. 

Secondly, from the apparent progrefs of many animals to grea- 
ter perfection, as in fome infers, as the flies with two wings f 
termed Diptera ; which have rudiments of two other wings, 
called halteres, or poifers ; and in many* flowers which have ru- 
diments of new ftamina, or filaments without anthers on them. 
See Botanic Garden,. Vol. II. Curcuma, Note, and the Note on 
i. 204 of Canto I. of this work. 

It has been fuppofed by fome, that mankind were formerly 
quadrupeds as well as hermaphrodites ; and that fome parts of the 
body are not yet fo convenient to an ere& attitude as to a hori* 
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Whofe mingling virtues interweave at length 
The mother's beauty with the father's ftrength. 



" So tulip-bulbs emerging from the feed, 
Year after year unknown to fex proceed ; 
Erewhile the ftamens and the ftyles difplay 
Their petal-curtains, and adorn the day ; 

zontal one ; as the fundus of the bladder in an ere£t pofture is 
not exactly over the infertion of the urethra ; whence it is feldon* 
completely evacuated, and thus renders mankind more fubje£t to 
the ftone, than if he had preferved his horizontality : thefe phi- 
lofophers, with BufFon and Helvetius, feem to imagine, that 
mankind arofe from one family of monkeys on the banks of the 
Mediterranean ; who accidentally had learned toufe the adduftor 
pollicis, or that ftrong mufcle which conftitutes the ball of the 
thumb, and draws the point of it to meet the points of the fin* 
gers j which common monkeys do not ; and that this mufcle 
gradually increafed in fize, ftrength, and a&ivity, in fucceffive 
generations ; and by this improved ufe of the fenfe of touch, that 
monkeys acquired clear ideas, and gradually became men. 
Perhaps all the productions of nature are in their progrefs to 

« 

greater perfection ! an idea countenanced by modern difcoveries 
and deduilions concerning the progreffive formation of the folid 
parts of the terraqueous globe and confonant to the dignity of the 
Creator of all things. 



qSAs C'rea&vi' vr C/i*ep. 
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The beaux and beauties in each blofToqa glow 
With wedded joy, or amatorial woe. 130 

ilatfiarried Aphides prolific prpve 
For nine fucceffions uninform'd of love ; 
Jjfew fexes next with fofter paffions Spring, 

Breathe the fond vow, and woo with quivering 
wing. 



">So erft in Paradife creation's Lord, 
As th$ firft leaves of holy writ record, 
Frojn Adam's rib, who prefs'd the flowery grove, 
And dreamt delighted of untafted love, 
To cheer and charm his fblitary mind, 
Form'd a newfex,the Motherof Mankind. 140 
— Buoy'd on light ftep the Beauty feem'd to fwim, 
And ftretch'd alternate every pliant limb ; 
Pleafed on Euphrates 9 velvet margin ftood, 
And view'd her playful image in the flood ; 
Own'd the fine flame of love, as life began, 
And fmiled enchantment on adoring Man. 



V 
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Down her white neck and o'er her boibm foll'd, 
Flow'd in fweet negligence her locks of gold ; 
Round her fine form the dim tranfparence play'cl, 
And lhow'd the beauties, that it feem'd to 
fhade. 1 50 

— Enamour'd Adam gazM with fond furprife, 
And drank delicious paffion from her eyes ; 
Felt the new thrill of young Defire, and prefs'd 
The graceful Virgin to his glowing breaft.— ~ 
The confcious Fair betrays her foft alarms, 
Sinks with warm blulh into his clofing arms, 
Yields to his fond carefs with wanton play, 
And fweet, relu&ant, amorous, delay. 



IV. " Where no new Sex with glands nutri* 
tious feeds, 
Nurs'd in her womb, the folitary breeds ; 16& 
No Mother's care their early fteps direds, 
Warms in her bofom, with her wings prote&s j 
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The clime unkind, or noxious food inftills 
To embryon nerves hereditary ills ; 
The feeble births acquired difcafes chafe, 
Till Death extinguifh the degenerate race. 



u So grafted trees with fliadowy fummits rife, 
Spread their fair bloffoms, and perfume the Ikies; 
Till canker taints the vegetable blood, 
Mines round the bark, and feeds upon the 
wood. 170 

So, years fucceffive, from perennial roots 
The wire or bulb with leffen'd vigour fhoots ; 



Acquired dlfeafes. 1. 165. See additional Note XL 

So grafted trees, 1. 167. Mr. Knight firft obferved that thofe 
apple and pear trees, which had been propagated for above a 
century by ingraftment were now fo unhealthy, as not to be 
worth cultivation. I have fufpe&ed the difeafes of potatoes at- 
tended with the curled leaf, and of ftrawberry plants attended 
with barren flowers, to be owing to their having been too long 
raifed from roots, or by folitary reproduction, and not from 
feeds, or fexual reproduction, and to have thence acquired tbofe 
hereditary difeafes. 
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Till curled leaves, or barren flowers, betray 
A waning lineage, verging to decay ; 
Or till, amended by connubial powers, 
Rife feedling progenies from fexual flowers. 



u E'en where unmix'd the breed, in fexual tribes 
Parental taints the nafcent babe imbibes, 
Eternal war the Gout and Mania wage 
With fierce unchecked hereditary rage; 180 

Sad Beauty's form foul Scrofula furrounds 
With bones diftorted, and putrefcent wounds ; 
And, fell Confumptiori ! thy unerring dart 
Wets its broad wing in Youth's relu&ant heart* 



" With paufing ftep, at night's refulgent noon. 
Beneath the fparkling ftars, and lucid moon, 
Plung d in the {hade of fome religious tower, 
The flow bell counting the departed hour, 



And, fell Confumption, 1. 183. 
Haeret latcri Icthalis arundo. Virgil* 
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O'er gaping tombs were flied umbrageous YeWs 
On mouldering bones their cold unwholefomc 

dews J 199 

While low aerial voices whifper tound, 
And moondrawn fpe&tes dance upon the ground; 
Poetic Melancholy loves to tread, 
And bend in filence o'er the couritlefs Dead ; 
Marks with loud fobs infantine Sorrows rave, 

And Wring their pale hands o'er their Mother's 

« 

grave; 
Hears on the new-tum'd fed with genres wild 
The kneeling Beauty call her buried child ; 
Upbraid with timorous accents Heaven's decrees. 
And with fad fighs augment the pafling breeze* zoo 
9 Sjtem Time/ She cries, * receives from Nature's 

r 

womb 
Her beauteous births, and bears them to the tomb; 
Calls all her fofcs from earth's remoteft bourn, 
And from the clofiftg portals none return !' 

Vot, III. F 
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V. Urania paufed,— upturn d her (beaming 
eyes, 
And her white bofom heaved with filent fight* 
With her the Muse laments the fura of things, 
And hides her forrows with her meeting wings; 
Long o'er the wrecks of lovely Life they weep, 
Then pleafed refted, " to die is but to flcep;" % 10 
From Nature's coffins to her cradles turn, 
Smile with young joy, with new affe&ion burn* 

And now the Mufe, with mortal woes imprefs'd, 
Thus the fair Hierophant again addrefs'd: 
— " Ah me ! celeftial Guide, thy words impart 
Ills undeferved, that rend the nafcent heart ! 

O, Goddefs, fay, if brighter fcenes improve 
Air-breathing tribes, and births of fexual love ?"— - 
The fmiling Fair obeys the inquiring Mufe, 
And in Ijveet tones her grateful tafk purfues. 22,0 

" Now on broad pinions from the realms above 
Defcending Cupid feeks the Cyprian grove ; 
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To his wide arms enamour' d Psyche Springs, 

And clafps her lover with aurelian wings, 

A purple fa(h acrofs His fhoulder bends, 

And fringed with gold the quiver'd fliafts fufpcndsj 

The bending bow obeys the filken firing, 

And, as he fteps, the filver arrows ring. 

Thin folds of gauze with dim tranfparence flow 
O'er Her fair forehead, and her neck of fnow ; 330 
The winding woof her graceful limbs furrounds, 
Swells in the breeze, and fweeps the velvet grounds) 

As hand in hand along the flowery meads 
His blulhing bride the quiver'd hero leads ; 

Charm d round their heads purfuing Zephyrs 
throng, 

And fcatter rofes, as they move along ; 

Enamoured Pficbe* 1. 2 23. A butterfly was the ancient emblem 
of the foul after death as riling from the tomb of its former 
ftate, and becoming a winged inhabitant of air from an infe& 
creeping upon earth. At length the wings only were given to 
a beautiful nymph under the name of Pfyche 9 which is the Greek 
word for the fbpl, and alio became afterwards to fignify a but* 
terfly, probably from the popularity of this allegory. Many 

F z 
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Bright beams of Spring in foft effufion play, 
And halcyon Hours invite them on their way. 

"Delighted IIymen hears their whifpcr'd vows, 
And binds his chaplets roundtheir polifh'd brows, 34a 
Guides to his altar, ties the flowery bands, 
And as they kneel, unites their willing hands. 
' Behold, he cries, Earth ! Ocean ! Air above, 
' And hail the Deities of Sexual Love ! 
' All forms of Life ftiall this fond Pair delight, 
9 And {ex to fex the willing world unite ; 
' Shed their fweet fmiles in Earth's unfocial bowers, 
' Fan with foft gales, and gild with brighter hours ; 
4 Fill Plealure's chalice unalloy'd with pain, 
4 And give Society his golden chain.' 350 

" Now young Desires, on purple pinions borne, 
Mount the warm gales of Manhood's riling morn; 

allegorical defigns of Cupid or Love warming a butterfly or 
die Soul with his torch may be feen in Spence's Polymetis, and 
a beautiful one of their marriage in Bryant's Mythology ; from 
which thif dcfcription is in part taken. 
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With foftcr fires through virgin bofoms dart, 
Flufli the pale cheek, and goad the tender heart 
Ere the weak powers of tranfient Life decay, 
And Heaven's ethereal image melts away ; 
Love with nice touch renews the organic frame, 

* 

Forms a young Ens, another and the fame ; 
Gives from his rofy lips the vital breath, 
And parries with his hand the (hafts of death; 260 
While Beauty broods with angel wings unfurl'd 
O'er nafcent life, and faves the finking world. 



" Hence on green leaves the fexual Pleafures 
dwell, 
And Loves and Beauties crowd the bloflbm's bell ; 
Hie wakeful Anther in his filken bed 
O'er the pleafed Stigma bows his waxen head ; 



While Beauty broods, 1. a6i. 
Aim* Venus 1 per te quoniam genus omne animantum. 
Concipitur, vifitque exortum luraina coelu LucrEt. 

F3 
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With meeting lips and mingling fmiles they fup 
Ambrofial dewdrops from the ne&ar'd cup ; 
Or buoy'd in air the plumy Lover fprings, 
And feeks his panting bride on Hymen- wings, tjo 

From the neflar'd cup, 1. 268. The anthers and ftigritas of 
flowers are probably nourished by the honey, which is fecreted 
by the honey-gland called by Linnaeus the necHary; and pofleft 
greater fenfibility or animation than qther parts of the plant. 
The corol of the flower appears to be a refpiratory organ belonging 
to thefe anthers and ftigmas for the purpofe of further oxygena- 
ting the vegetable blood for the production of the anther duft and 
of this honey, which is alfo expofed tc* the air in its receptacle 
or honey-cup ; which, I fuppofe, to be neceffary for its further 
oxygenation, as in many flowers fo complicate an apparatus i$ 
formed for its protection from infers, as in aconitum, delphi- 
nium, larkfpur, lpnicera, woodbine ; and becaufe the corol anc) 
nectary fall along with thp antjier$ and ftigmas,when the peri- 
carp is impregnated. 

Dr. B. S. Barton in the American Tranfa&ions has lately 
fhown, that the honey collected from fome plants is intoxicating 
and poifonoqs to men, as from rhododendron, azalea, and datura; 
and frpm fome other plants that it is hurtfpl to the bees which 
plleflt it ; and that from fome flowers it is fo injurious or diC? 
agreeable, that they do not collect it, as from the fritillaria pr 
crown imperial of this couptry. 
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".The Stamen males, with appetencies juft, 
Produce a formative prolific dull ; 
With apt propenfities, the Styles reclufc 
Secrete a formative prolific juice ; 
Thefe in the pericarp erewhile arrive, 
Hufh to each other, and embrace alive. 
— Form'd by new powers progreffive parts fucceed, 
Join in one whole, and fwell into a feed. 

" So in fond fwarms the living Anthers fhinc 
Of bright Vallifner on the wavy Rhine ; 380 

With appetencies jujl) 1. 271. As in the produ&ions by che- 
mical affinity one fet of particles muft poflefs the power of 
attraftton, and the other the aptitude to be attracted, as when 
iron approaches a magnet; fo when animal particles unite, 
whether in digeftion or reprodu&ion, fome of them muft poflefs 
an appetite to unite, and others a propeniity to be united. The 
former of thefe are fecreted by the anthers from the vegetable 
blood, and the latter by the ftyles or pericarp ; fee the Additional 
Note VIII. on Reproduction. 

Of bright Vallifner, 1. 280. Vallifneria, of the clafs of 
dioecia. The flowers of the male plant are produced under 
water, and as foon as their farina or duft is mature, they detach 

F 4 
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Break from their ftems, and on the liquid glafi 
Surround the admiring ftigmas as they pafs j 
The love-fick Beauties lift their effenced brows, 
Sigh to the Cyprian queen their lecret vows, 
I>ike watchful Hero feel their foft alarms, 
A^d clafp their floating lovers in their arms. 

u Hence the rpal$ Ant? their gauzy wings 
unfold, 
And young Lampyris waves his plumes of gold ; 

themfelves from the plant, rife to the furface and continue to 
fiourifb, and are wafted by th« air or borne by the current tQ 
the female flowers. In this they refemble thofe tribes of infers, 
where the rifles at certain feafons acquire wings, but not the fe- 
males, as ants, coccus, lampyris, phalaena, brumata, lichanella \ 
Botanic Garden, Vol. IL Note on Vallifneria. 

And young Lampyiis. 1. 288. The fire-fly is at fome feafons fo 
luminous, that M. Merian fays, that by putting two of them 
under a glafs, (he was able to draw her figures of them by night. 
Whether the light of this and of other infe&s be caufed by their 
amatorial paffion, and tjius affifls them to find each other ; or is 
taufed by refpiration, which is fo analogous to combuftion ; or 
(o a tendency to putridity, as in dead fifli and rotten wood, is (till 
to be inveftigated; fee Botanic Garden, Vol. I. Additional 
Note IX, 
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The Glow- Worm fparkles with impaflSonM light 
On each green bank, and charms the eye of 
night; 290 

While new defires the painted Snail perplex, 
And twofold love unites the double fex. 



u Hence, when the Moras in Italia's lands 
To fpring's warm beam its timid leaf expands ; 
The Silk- Worm broods in countlefs tribes above 
Crop the green treafure; uninform'd of love ; 
Ere while the changeful worm with circling head 
Weaves the nice curtains of his filken bed ; 
Web within web involves his larva form, 
Alike fecured from funfliineand fromftorm ; 300 
For twelve long days PJe dreams of bloflbm'd 
groves, 

lJntafted hpney, ?nd ideal loves ; 

Untajled honey r 1. 302. The numerous moths and butterflies 
feem to pafs from a reptile leaf-eating ftate, and to acquire wings 
to flit in air, with a probofcis to gain honey for their food along 
frith their organs of reproduction, folely for the purpofe of pro* 
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Wakes from his trance, alarm'd with young Defirc, 
Finds his new fex, and feels ecftatic £re ; 
From flower to flower with honey 'd lip he fprings, 
And feeks his velvet loves on filvcr wings. 



VI. "The Demon, Jealouly, with Gorgon frown 
Blafts the fweet flowers of Pleafurc not his own, 



pagating their fpecies by fexual intercourfe, as they die when 
that is completed. By the ufe of their wings they have accefs 
to each other on different branches or on different vegetables, and 
by living upon honey probably acquire a higher degree qf ani- 
mation, and thus fecm to referable the anthers of flowers, which 
probably are fupported by honey only, and thence acquire greater 
fenfibility ; fee Note on Vallifneria, 1. 280 of this Canto. 

A naturalift, who had ftudied this fubjecT:, thought it not iin.- 
pofllble that the firfl infe£ts were the anthers and ftigmas of flow- 
ers, which had by fome means loofened themfelves from their 
parent plant, like the male flowers of vallifneria, and that other 
jnfe&s in procefs of time had been formed from thefe, fome ao 
quiring wings, others fins, and others claws, from their ceafelefs 
efforts to procure food or to fecure themfelves from injurv. H* 
contends, that none of thefe changes are more incomprehenfiblc 
than the transformation of caterpillars into butterflies ; fee Bp* 
janic Garden, Vol. I. Additional Note XXAi^t 
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Rolls his wild eyes, and through the (huddcring 
grove 

Purfues the fteps of unfufpe&ing Love ; 310 

Or drives o'er rattling plains his iron car, 

Flings his red torch, and lights the flames of war, 

f( Here Cocks heroic burn with rival rage, 
And Quails with Quails in doubtful fight engage j 
Of armed heels and briftling plumage proud, 
They found the infulting clarion flirill and loud, 
With ruftling pinions fneet, and fwelling chefts, 
And feize with clofing beaks their bleeding crefts ; 
Rife on quick wirjg above the ftruggling foe, 

And aim in air the death-devoting blow. 320 
There the hoarfe flag his croaking rival fcorns, 
And butts and parries with his branching horns ; 

There the hoarfe Jlag, L 321. A great want of one part of 
the aninml world has confided in thcdefireof the exclufive pqf- 
feffion of the females ; and thefe have acquired weapons %o cotiy- 
frat each other for this purpofe, as the very thick fhieldrlike hor- 
py {kin on the fhoulder of the boar is a defence only againft ani- 
f»als of hi* own fpecies, who ftrikc pbliquely upwards, nor arc 
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Contending Boars with tuli enamell'd (hike, 
And guard with Ihoulder-fliicld the blow oblique ; 
While female bands attend in mute furprife, 
And view the victor with admiring eyes.— 



u So Knight on Knight, recorded in romance,, 
Urged the proud fteed, and couch'd the extended 

lance ; 
He, whofe dread prowefs with reilftleft force, 
Overthrew the oppofing warrior and his horfe, 330 



his tufks for other pqrpofes, except to defend himfelf, as he is 
not naturally a carnivorous animal. So the horns of the flag 
are (harp to offend his adverfary, but are branched for the pur- 
pofe of parrying or receiving the thrufts of horns fimilar to his 
own, and have therefore been formed for the purpofe of combat-* 
ing other (lags for the cxclufive pofleffion of the females, who 
are obferved, like the ladies in the times of chivalry, to attend the 
car of the vidor. 

The birds, which do not carry food to their young, and do 
not therefore marry, are armed with fpurs for the purpofe of 
fighting for the exclufive pofleffion of the females, as cocks and 
quails. It is certain that thefe weapons are not provided for their 
defence againft other adverfaries, becaufe the females of thefe fpe* 
ties are without this armour ; Zoonomia, Seft. XXXIX. 4, 8* 
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Bleft'd, as the golden guerdon of his toils, 
Bow'd to the Beauty, and received her fmiles. 



" So when fair Helen with ill-fated charms, 
By Paris wooed, provoked the world to arms, 
Left her vindi&ive Lord to figh in vain 
For broken vows, loft love, and cold difdain ; 
Fired at his wrongs, aflbciate to deftroy 
The realms unjuft of proud adulterous Troy, 
Unnumber'd Heroes braved the dubious fight, 
And funk lamented to the fhades of night. 540 



" Now vows: connubial chain the plighted pair, 
And join paternal with maternal care ; 
The married birds with nice lele&ion cull 
Soft thiftle-down, gray mofs, and fcattered wool, 
Line the fecluded neft with feathery rings, 
Meet with fond bills, and woo with fluttering 
wings. 
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Week after week, regardlefs of her food, 

The incumbent Linnet warms her future brood J 

Each fpotted egg with ivoiy lips fhe turns, 

Day after day with fond expeftance burns, 350 

Hears the young prifoner chirping in his cell, 

And breaks in hemifpheres the obdurate fhell; 



The incumbent Linnet , 1. 348. The affe&ion of the unexpe- 
rienced and untaught bird to its egg, which induces it to fit days 
and weeks upon it to warm the enclofed embryon, is a matter of 
great difficulty to explain ; See Additional Note IX. on Storge. 
Concerning the fabrication of their nefts, fee Zoonomia, Se£k. 
XVI. 13. on Inftindt. 

Hears the young prifoner ', 1. 351. The air-veffel at the broad 
end of an incubated egg gradually extends its edges along the 
fides of the (hell, as the chick enlarges, but is at the fame time 
applied clofer to the internal furfaceof the (hell : when the time 
of hatching approaches the chick is liable to break this air-bag 
with its beak, and thence begin to breathe and to chirp : at this 
time the edges of the enlarged air bag extend fo as to cover in- 
ternally one hemifphere of the egg ; and as one half bf the ex- 
ternal fhell is thus moift and the other half dry, as foon as the 
mother hearing, the chick chirp, or the chick itfelf wanting ref- 
pirable air (hikes the egg, about its equatorial line, it breaks into 
two hemifpheres, and liberates the prifoner* 
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Loud trills fwcet Philomel his tender ftrain, 

Charms his fond bride, and wakes his infant train; 
Perch'd on the circling mofs, the liftening throng 

Wave their young wings, and whifper to the fong. 

" The Lion-King forgets his favage pride, 
And courts with playful paws his tawny bride; 
The liftening Tiger hears with kindling flame 
The love-lorn night-call of his brinded dame. 360 
Defpotic Love diflblves the beftial war, 
Bends their proud necks, and joins them to his car; 
Shakes o'er the obedient pairs his filken thong, 
And goads the humble, or reftrains the ftrong. — 

And whifper to the fong. 1. 356. A curious circumftance is 
mentioned by Kircherus de Mufurgia, in his Chapter de Lufci- 
mis. " That the young nightingales, that are* hatched wider 
other birds, never* fing till they afe inftru&ed by the company 
of other nightingales," And Johnfton affirms, that the nightin- 
gales that vsfit Scotland, have not the fame harmdhy as thofc of 
Italy, (Pennant's Zoology, odfavo, p. 255), which would lead 
us to fufpeft, that the tinging of birds, like human mufic, is an 
artiicialt language rather than a natural cxpreffion tf pai&on. 
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Slow roll the iilvcr wheels, — in beauty *s pride 
Celeftial Psyche blufhingby his fide.-~ 
The lordly Bull behind and warrior Hoffe 
With voice of thunder fhake the echoing courfef, 
Chain'd to the car with herds domeftic move, 

And fwell the triumph of defpotic Love. $ya 

" Pleafed as they pafs along the breezy fhore 
In twinkling fhoals the fcaly realms adore, 
Move on quick fin with undulating train, 
Or lift their flimy foreheads from the main, 

With undulating train. 1. 373. The fide fins of fifh feem to 
be chiefly ufed to poife them ; as they turn upon their backs 
immediately when killed ; the air-bladder affifts them perhaps to 
rife or defcend by its pofiefling the power to condenfe the air in 
it by mufcular contra&ion f and it is poflible, that at great depths 
in the ocean the air in this receptacle may by the great preflure 
of the incumbent water become condenfed into (b fmall a fpace, 
as to ccafe to be ufeful to the animal, which was poffibly the 
caufe of the death of Mr. Day in his diving (hip. See pote on 
Ulva, Botan. Gard. V. II. 

The progreffive motion of fifli beneath the water is produced 
principally by the undulation of theur tails* One oblique plain of a 

* 
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High o'er their heads on pinions broad difplay'd 
The feather* d nations fhed a floating fliade ; 



part of the tail on the right fide of the fifli ftrikes the water 
at the fame time that another oblique plain ftrikes it on the left 
fide, hence in refpeft to moving to the right or left thefe 
percuffions of the water counteract each other, but they coincide 
in refpecl to the progreffion of the fifli ; this power feems to be 
better applied to pufli forwards a body in water, than the oars of 
boats, as the particles of water recede from the ftroke of the oar, 
whence the comparative power acquired is but as the difference 
of velocity between the (hiking oar and the receding water. So 
a (hip moves fwifter with an oblique wind than with a wind of 
the fame velocity exactly behind it: and the common windmill 
fail placed obliquely to the wind is more powerful than one 
which directly recedes from it. Might not fome machinery 
refembling the tails of fiflb be placed behind a boat, fo as to be 
moved with greater effect than common oars, by the force of 
wind or fteam, or perhaps by hand? 

On pinions broad difplayd. 1. 375. The progreflive motion 
of birds in the air is principally performed by the movement of 
their wings, and not by that of their tails as in fifli. The 
bird is fupported in an element fo much lighter thanitfelfby 
the refiftance of the air as it moves horizontally againft the 
oblique plain made hy its breaft, expanded tail and wings, when 

Vol. III. G 
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Pair after pair enamour' d (hoot along, 
And trill in air the gay impaffion'd fbng. 
With bufy hum in playful fwarms around 
Emerging infe&s leave the peopled ground, 380 
Rife in dark clouds, and borne in airy rings 
Sport round the car, and wave their golden wings. 
Admiring Fauns purfue on dancing hoof, 
And bafliful Dryads peep from fhades aloof; 

Emerging Nereids rife from coral cells, 
Enamour' d Tritons found their twifted fhells ; 



they arc at reft ; the change of this obliquity alfo affifts it to 
rife, and even dire&s its defcent, though this is owing princi- 
pally to its fpecific gravity, but it is in all fituations kept upright 
or balanced by its wings. 

As the fupport of the bird in the air, as well as its progreffion, 
is performed by the motion of the wings* thefe require ftrong 
mufcles, as arc fecn on the breads of partridges. Whence all 
attempts of men to fly by wings applied to the weak mufcles 
of their arms have been ineffectual ; but it is not certain 
whether light machinery fo contrived as to be moved by their 
fcfet;, might not enable them to fly a little way, though not fo 
as to anfwer any ufeful purpofe. 
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From fparkling founts enchanted Naiads move, 
And fwell the triumph of defpotic Love. 



" Delighted Flora, gazing from afar, 
Greets with mute homage the triumphal car; 390? 

On filvery flippers fteps with bolbm bare, 
Bends her white knee, and bows her auburn hair; 
Calls to her purple heaths, and blufhing bowers, 
Burfts her green gems, and opens all her flowers } 
O'er the bright Pair a Ihower of rofes {heds, 
And crowns with wreaths of hyacinth their 

heads.—* 
— Slow roll the filver wheels with fiiowdrops 

deck'd, 
And primrofe bands the cedar ipokes connedt J 
Round the fine pole the twitting woodbine tilings 
And knots of jaffnine clafp the bending fprings; 400 
Bright daify links the velvet harnefs chain, 
And rings of violets join each filken rein ; 
Feftoon d behind, the fnow- white lilies bend, 
And tulip-taflels on each fide depend. 

G i 
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—Slow rolls the car, — the enamour'd Flowers 

exhale 
Their treafured fweets, and whifper to the gale ; 
Their ravelled buds, and wrinkled cups unfold, 
Nod their green items, and wave their bells of gold ; 
Breathe their foft fighs from each enchanted grove, 
And hail The Deities of Sexual Love. 410 



" Onward with march fublime in faffron robe 
Young Hymen fteps, and traverfes the globe; 
O'er burning fands, and fnow-clad mountains, 

treads, 
Blue fields of air, and ocean's briny beds ; 
Flings from his radiant torch celeftial light 
O'er Day's wide concave, and illumes the Night* 
With dulcet eloquence his tuneful tongue 
Convokes and captivates the Fair and Young ; 
His golden lamp with ray ethereal dyes 
The blufhing cheek, and lights the laughing 

eyes; 420 
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With fecrct flames the virgins bofom warms, 
And lights the impatient bridegroom to her arms; 
With lovely life all Nature's frame infpires, 
And, as they fink, rekindles all her fires." 



VII. Now paufed the beauteous Teacher, and 
awhile 
Gazed on her train with fympathetic fmilc. 
' Beware of Love ! fhe cried, ye Nymphs, and hear 
' His twanging bowftring with alarmed ear ; 
' Fly the firft whifper of the diftant dart, 
€ Or fhield with adamant the fluttering heart ; 430 
' To fecret fhades, ye Virgin trains, retire, 
€ And in your bofoms guard the veftal fire/ 
— The obedient Beauties hear her words, advifed, 
And bow with laugh reprefs'd, and fmile chaftifed. 



With laugh reprefs r d y 1. 434. The caufe of the violent 
a&ions of laughter, and of the difficulty of reftraining them, is 
a curious fubjedl of inquiry. When pain affli£ls us, which we 
cannot avoid, we learn to relieve it by great voluntary exertions, 
as in grinning, holding the breath, or fcreaming; now the plea- 

G3 
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Now at her nod the Nymph's attendant bring 
Tranflucent water from the bubbline forms : 



furablc fenfation, which excites laughter, arifes for a time fo 
high as to change its name, and become a painful one ; and we 
excite die convulfive motions of the refpiratory mufcles to relieve 
this pain. We are however unwilling to lofc the pleafure, 
and prefentiy put a (lop to this exertion ; and immediately 
the pleafure recurs, and again as inftantly rifes into pain. 
Which is further explained in Zoonoraia, Se£t, 34. 1. 4. 
When this pleafurable fenfation rifes intp a painful one, and 
the cuftoms of fociety will not permit us to laugh aloud, fome 
other violent voluntary exertion is ufed inftead of it to alleviate 
the pain. 

With fmile chajlifed. I. 434. The origin of the fmile has 
generally been afcribed to inexplicable inftind, but may be de- 
duced from our early affiliations of anions and ideas* In the 
zSt of fucking, the lips of the infant are clofed round the nipple 
of its mother, till it has filled its flomach, and the pleafure of 
digesting this grateful food fucceeds ; then the fphin&er of the 
mouth, fatigued by .the continued a£Uon of fucking, is relaxed ; 
2nd the antagonist mufcles of the face gently a£Hng, produce 
the fniile of pleafure, which is thus during our lives aflbciated 
with gentle pleafure, which is further explained in Zoonojpia, 
Se£t, 16 f 8. 4> 
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In cryftal cups the waves falubrious fhine, 
Unftain'd untainted with immodeft wine. 
Next, where emerging from its ancient roots 
Its widening boughs the Tree of Knowledge 

fhoots ; 44° 

Pluck'd with nice choice before the Mufe they 

placed 
The now no longer interdicted tafte. 
Awhile they fit, from higher cares releafed, 
And pleafed partake the intelle&ual feaft. 
Of good and ill they fpoke, effeft and caufe, 
Celeftial agencies, and Nature's laws. 

So when angelic Forms to Syria fent 
Sat in the cedar fhade by Abraham's tent ; 
A ipacious bowl the admiring Patriarch fills 
With dulcet water from the fcanty rills ; 450 
Sweet fruits and kernels gathers from his hoard, 
With milk and butter piles the plenteous board ; 
While on the heated hearth his Confort bakes 

Fine flour well kneaded in unleaven'd cakes. 

G 4 
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The Gucfts ethereal quaff the lucid flood, 
Smile on their hofts, and tafte terreftrial food ; 
And while from feraph-lips fweet converfe fprings, 
Lave their fair feet, and clofe their filvcr wings. 
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Or mark how Oxygen with Azote-Gas 
Plays round the globe in one aerial mafs, 
Or fufed with Hydrogen in ceafelefs flow 
Forms the wide waves, which foam and roll below. 

Next with illumined hands through prifms 
bright 
Pleafed they untwift the fevenfold threads of light; 
Or, bent in pencils by the lens, convey 
To one bright point the filver hairs of Day. %Q 
Then onark how two eledlric ftreams confpire 
To form the refinous and vitreous fire ; 

How Oxygen, I. 13. The atmofphere which furrounds us, 
is cornpofed of twenty-feven parts of oxygen gas and feventy- 
fhree of azote or nitrogen gas, which are fimply diffufed together, 
but which, when combined, become nitrous acid. Water con- 
fifts of eighty -fix parts oxygen, and fourteen parts of hydrogen 
or inflammable air, in a ftate of combination. It is alfo pro- 
bable, that much oxygen enters the compofition of glafs ; as 
thofe materials which promote vitrification, contain fo much of 
it, as minium and manganefe ; and that glafs is hence a (olid acid 
in the temperature of our atmofphere, as water is a fluid one, 

Two elethic Jlr cams , 1, 21. It is the opinion of fome phU 
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Beneath the waves the fierce Gymnotus arm, 
And give Torpedo his benumbing charm ; 
Or, through Galvanic chain- work as they pals, 
Convert the kindling water into gas. 

How at the poles oppofing Ethers dwell, 
Attraft the quivering needle, or repel. 



lofophers, that the ele&ric ether confifls of two kinds of fluids 
diffufed together or combined ; which are commonly known by 
the terms of pofitive and negative ele&ricity, but are by thefc 
electricians called vitreous and refinous ele&ricity. The elediric 
fliocks given by the torpedo and by the gymnotus, are fuppofed 
to be fimilar to thofe of the Galvanic pile, as they are produced 
in water. Which water is decompofed by the Galvanic pile 
and converted into oxygen and hydrogen gas; fee Additional 
Note XII. 

The magnetic ether may alfo be fuppofed to confift of two 
fluids, one of which attracts the needle, and the other repels it ; 
and, perhaps, chemial affinities, and gravitation it&lf, may con* 
fift of two kinds of ether furrounding the particles of bodies, 
and may thence attract at one diftance and repel at another; 
as appears when two infulated eledrifed balls are approached to 
each other, or when two fmall globules of mercury are prefled 
together. 
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How Gravitation by immortal laws 
Surrounding matter to a centre draws ; 30 

How Heat, pervading oceans, airs, and lands, 
With force unchecked the mighty mafs expands ; 
And laft how born in elemental ftrife 
Beam'd the firft fpark, and lighten'd into Life* 

Now in fweet tones the inquiring Mufe exprefs'd 
Her ardent wifh ; and thus the Fair addrefs'd. 
* Prieftefs of Nature ! whofe exploring fight 

Pierces the realms of Chaos and of Night ; 

Of (pace unmeafured marks the firft and laft, 

Of endlefs time the prefent, future, paft ; 40 

Immortal Guide ! O, now with accents kind 

Give to my ear the progrefs of the Mind* 

How loves, and taftes, and fympathies commence 
From evanefcent notices of fenfe ? 

How from the yielding touch and rolling eyes 

The piles immenfe of human fcience rife ? — 

With mind gigantic fteps the puny Elf, 

And weighs and meafures all things but himfelf !" 



t 
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The indulgent Beauty hears the grateful Mufe, 
Smiles on her pupil, and her tafk renews. 50 
Attentive Nymphs in fparkling fquadrons throng, 
And choral Virgins liften to the fong ; 
Pleafed Fauns and Naiads crowd in filent rings, 
And hovering Cupids fbretch their purple wings. 

II. " First the new a&ions of the excited ienfe, 
Urged by appulfes from without, commence ; 
With thefe exertions pain or pleafure fprings, 
And forms perceptions of external things. 
Thus, when illumined by the folar beams, 
Yon waving woods, green lawns, and fparkling 

{beams, 
In one bright point by rays converging lie £1 
Plann'd on the moving tablet of the eye ; 
The mind obeys the filver goads of light, 
And Irritation moves the nerves of fight. 

And Irritation moves, 1. 64. Irritation is an exertion or change 
of fomc extreme part of the Tentorium refitting in the mufcles 
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€€ -Thefe a<Ss repeated rife from joys or pains, 
And fwell Imagination's flowing trains ; 
So in dread dreams amid the filcnt night 
Grim fpedxe- forms the Ihuddering fenfe affright; 
Or Beauty's idol-image, as it moves, 
Charms the clofed eye with graced, fmiles, and 
loves ; 70 

Each paffing form the paufing heart delights, 
And young Sensation every nerve excites. 

or organs of fenfe in confcquencc of the appulfes of ex* 
ternal bodies. The word perception includes both the a&ion 
of the organ of fenfe in confequence of the impa& of 
external obje&s and our attention to that a&ion ; that is, it 
cxprefles both the motion of the organ of fenfe, or idea, and the 
pain or pleafure that fucceeds or accompanies it. Irritative ideas 
are'thofe which are preceded by irritation, which is excited by 
objedts external to the organs N of fenfe : as the idea of that tree, 
which either I attend to, or which I (hun in walking near it 
without attention. In the former cafe it is termed perception, 
in the latter it is termed fimply an irritative idea. 

And young Senfation, 1. 73. Senfation is an exertion or change 
of the centra] parts of the fenforium or of the whole of it, begin- 
ning at fome of thofe extreme parts of it which refide in the 
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" Oft from fenfation quick Volition fpririg$, 
When pleaiure thrills us, or when anguifh ftings ; 
Hence Recollection calls with voice fublime 
Immerfed ideas from the wrecks of Time, 
With potent charm in lucid trains displays 
Eventful ftories of forgotten days. 
Hence Reaibn's efforts good with ill contraft, 
Compare the prefent, future, and the paft j 8a 

mufcles or organs of feafe. Senfitive ideas are rfaofe which are 
preceded by the fentation of pleafure or pain, are termed imagi- 
nation, and conftitute our dreams and reveries. 

£>wck Volition fprinp, 1. 73* Volition is an exertion or 

change of the central parts of the fenforium, or of $e whole of 

It terminating in feme of thofe extreme parts of it which rcfide in 

the mufcles and organs of fenfe. The vulgar ufe of the word 

memory is too unlimited for our purpofe: thofe ideas which wp 

voluntarily recall are here termed ideas of recolleflion, as when W9 

will to repeat the alphabet backwards. And thofe ideas which 

are fuggefted to us by preceding ideas are here termed ideas of 

fitggejliony as whilft we repeat the alphabet in the ufual order* 

when by habits previously acquired B is fuggefted by A, and C 

by B, without any effort of deliberation. Redoning is tfc# 

operation of the fenforium by which we excite two or thiny 

tribes of ideas, and then reexcitc the ideas in which tixif differ 

Vol. III. H 
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Each paffing moment, unobferved reftrain 

The wild difcordancies of Fancy's train ; 

But leave unchecked the Night's ideal ftreams, 
Of, facred Mufes ! your meridian dreams. 



" And laft Suggeftion s myftic power defcrsbes - 
Ideal hods arranged in trains or tribes. 

So when the Nymph with volant finger rings 

Her dulcet harp, and fliakes the founding firings ; 

As with foft voice (he trills the enamour' d fong, 

Succeffive notes, unwilFd, the {train prolong ; go 



or correfpond. If we determine this difference, it is called 
judgment ; if we in vain endeavour to determine it, it is called 
doubting. 

If we reexcitc the ideas in which they differ, it is called dis- 
tinguishing. If we reexcite thofe in which they correfpond, it 
is called comparing. 

Each paffing moment, 1. 81. During our waking Hours, we 
perpetually compare the paffing trains of our ideas with the known 
fyftemof nature, and rejeft thofe which are incongruous with it; 
this is explained in Zoonomia, Se&. XVII. 3. 7. and is there 
termed Intuitive Analogy. When we fieep, the faculty^of voli- 
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The tranfient trains Association fleers, 
And fweet vibrations charm the aftonifh'd ears. 



" On rapid feet o'er hills, and plains, and rocks, 
Speed the 'feared leveret and rapacious fox ; 
On rapid pinions cleave the fields above 
The hawk defcending, and efcaping dove ; 
With nicer noftril track the tainted ground 

The hungry vulture, and the prowling hound ; 
Converge refle&ed light with nicer eye 
The midnight owl, and microfcopic fly ; 100 

With finer ear purfue their nightly courfe 
The liftening lion, and the alarmed horfe. 

tion ceafes to ad, and in confequence the uncompared trains of 
ideas become incongruous and form the farrago of our dreams ; 
in which we never experience any furprife, or fenfe of novelty. 

AJfociationjlecrsy 1. 91. Affociation is an exertion or change of 
fome extreme part of the fenforium refiding in the mufcles and 
organs of fenfe in confequence of fome antecedent or attendant 
fibrous contra&ions. Aflbciate ideas, therefore, are thofe which 
are preceded by other ideas or mufcular motions, without the in- 
tervention of irritation, fen fat ion, or volition between them ; 
thefe are alfo termed ideas of fuggeftion. 

H 2 
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" The branching forehead with diverging horm 
Crefb the bold bull, the jealous flag adorns ; 
Fiqrce rival boars with fide-long fury wield 
The pointed tu£k, and guard with (houlder-fhield ; 
Bounds the dread tiger o'er the affrighted heath 
Arm'd with fharp talons, and refiftlefs teeth ; 
The pouncing eagle bears in clinched claws 
Theftrugglinglamb, and rends with ivory jaws; 1 10 
The tropic eel, ele&ric in his ire, 

Alarms the waves with unextinguiih'd fire ; 
The fly of night illumes his airy way, 
And feeks with lucid lamp his fleeping prey; 
Fierce on his foe the poifoning ferpent fprings* 
And infeds armies dart their venom'd flings. 

The branching forehead, 1. 103. The peculiarities of the fhape* 
of animals which diflinguifh them from each other, are enume- 
rated in Zoonomia, Seft. XXXIX. 4. 8. on Generation, and 
are believed to have been gradually formed from fimilar living 

fibres, and are varied by reproduction. Many of thefe parts of 
animals are there fhown to have arifen from their three great de- 
fires, of lull, hunger, and fecurity. 

The tropic eel, 1. in. Gymnotus eledtricus. 

The fly of night, 1. 113. Laropyris tia&iluca. Fire-fly* 
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" Proud Man alone in wailing weaknefs born^ 
No horns prote& him, and no plumes adorn ; 
No finer powers of noftril, ear, or eye, 
Teach the young Reafoncr to purfuc or fly.^— i ao 
Nejrved with fine touch above the beftial throngs, 
The hand, firft gift of Heaven ! to man belongs; 
Untipt with claws the circling fingers clofe, 
With riv^l points the bending thumbs oppofe, 



*Tbe hand 9 firfi gift qfHeapen, 1. 129. The humap fpepies iri 
<fome of their lenfations arc much inferior to animals, yet the 
accuracy of the fenfe of touch, which they poffefs in fo eminent 
a degree, gives them a great fuperiority of undetftanding \ as ii 
well obferved by the ingenious Mr. Buffbn, Jhe extremities 
of other animals terminate in horns, and hpQfi, gji4 clayrs, very 
unfit for the fenfation of touch ; whilft the human hand is finely 
adapted to encompafs its obje& with this organ of fenfe. Thofc 
animals who have clavicles or collar-bouues, £nd thence ufe thejr 
fore-feet like hands, as ^ats, fquirrels, monkeys, pre more inge- 
nious than other quadrupeds, except the elephant, who has a fine 
fenfe at the extremity of his probofcis ; and many infe&s from 
the pofleffing finer organs of touch have gowet ingenuity, as 
Riders, bees> wafps. 
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Trace the nice lines of Form with fenfe refined, 
And clear ideas charm the thinking mind. 
Whence the fine organs of the touch impart 
Ideal figure, fource of every art ; 

Time, motion, number, funfhine or the ftorm, 

• » 

But mark varieties in Nature's form. 130 



Trace (he nice lines ofform y 1. 135. When the idea of folidity 
is excited a part of the extenfive organ of touch is compreffed 
by fome external body, and this part of the Tentorium fo com* 
preflfed exaftly refembles in figure the figure of the body that 
compreffed it. Hence when we acquire the idea of folidity, we 
acquire at the fame time the idea of figure ; and this idea of 
figure, or motion of a part of the organ of touch, exactly refem- 
bles in its figure the figure of the body that occafions it : and 
thus exaftly acquaints us with this property of the • external 
world. 

Now, as the whole univerfe with all its parts poffeffes a certain 
form or figure, if any part of it moves, that form or figure of the 
whole is varied. Hence as motion is no other than a perpetual 
variation of figure, our idea of motion is alfo a real refemblance 
of the motion that produced it. 

Hence arifes the certainty of the mathematical fciences, as they 
explain thefc properties of bodies, which are«xadiy refembled by 
our ideas of them, whilft we are obliged to colled alrnoft all our 
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" Slow could the tangent organ wander p'er 
The rock-built mountain, and the winding fhore ; 
No apt ideas could the pigmy mite, 
Or embryqn emmet to the touch excite ; 

But as each mafs the fblar ray reflects, 

t ■ ■ - 

The eye's clear glafs the tranfient beams collects ; 
Bends to their focal point the rays that fwerve, 
And paints the living image on the nerve. 
So in fome village- barn, or feftive hall 
The fpheric lens illumes the whiten d wall ; 1 40 
O'er the bright field fucceffive figures fleet, 
And motley lhadows dance along the flxeefc— 
Symbol of folid forms is colour' d light, 
And the mute language of the touch is fight. 



other knowledge from experiment ; that is, by ohferving the 
ttk£t& exerted by ope body upon another. 

"The mute language oftbetouch, J. 144. Our eyes obferve a dif- 
ference of colour, or of (hade, in the prominences and depreffions 
of objects, and that thofe {hade* uniformly vary when thefenfe 
of touch obferves any variation* Hence when the retina be- 
comes ftimulat^d by colours or {hades of light in a certain form, 

H4 
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4J Hence in Life's portico ftarts young Surp'rife 
With ftcp retreating, and expanded eyes j 
The virgin, Novelty, whole radiant train 
Soars o'er the clouds, or finks beneath the main, 

as in a circular fpot, we know by experience that this is s fign 
that a tangible body is before us ; and that its figure is rcfembta) 
by the miniature figure of the part of tjie organ of vifion that is 
thus ftimulated, 

Here whilft the ftimulated part of the retina referable* exa&ly 
the vifible figure of the whole in miniature, the various kinds of 
ftimuli from different colours mark the vifible figures of the mi- 
nuter parts-, and by habit we ipftantly recall the tangible 
figures. 

Sd that though bur vifible ideas refemble in miniature the 
outline of the figure pf coloured bodies, in other refpefts they 
ferveonjy as a language, whi?h by acquired aflbciations introduce . 
the tangible ideas of bodies. Hence it is, that this fenfc is fa 
readily deceived by the art of the painter to our amufement and 
inftru&ion. The reader will find much very curious knowledge » 
on this fubjed in Bi&qp Berkeley's Eflay on Vifion, a work of 
great ingenuity. 

Starts young Surprifc, 1, 145. Surprife is occafioned by the 
fudden interruption pf the ufual trains of our ideas by any violent 
ftimulus from external objells, as from the unexpected discharge 
pf a piftol) and hengs does not exift in pur dreams, becapfeour 
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With fweetly-mutable fcdu&ive charms 

Thrills the young fenfe, the tender heart 

<t alarm*, i$d 

external fenfes are clofed or iniiritable. The fetus in the womb 
muft experience many fenfations, as of refinance, figure, fluidity, 
warmth, motion, reft, exertion, tafte ; and muft cohfequently pot- 
fefs trains both pf waking and fleeping ideas. Surprifc muft there* 
fore be ftrongly excited at its nativity, as thofe trains of ideas muft 
inftantly be diflevered by the fudden and violent fenfations occa- 
fioned by the dry and cold atmofphere, the hardnefs of external 
bodies, light, (bund, and odours ; which are accompanied with 
pleafure or pain according to their quantity or intenfity. 

As feme of thefe fenfations become, familiar by repetition, 
Other pbje&s not previoufly attended to prefent themfelves, and 
produce the idea of novelty, which is a lefs degree of furpri(e r 
and like that is not perceived in our dreams, though for another 
reafon ; becaufe in fleep we poflefs no voluntary power to com- 
pare our trains of ideas with our previous knowledge of nature, 
and do not therefore perceive their difference by intuitiveanalogy 
from what ufually occurs. 

As the novelty of our ideas is generally attended with pleafu- 
rable fenlation, from thisarifes Curiofity, or a define of examining 
a variety of objefts, hoping to find novelty, and the pleafure 
confequent to this degr§e of furprifc ; fee Additional Note 

y|i. 3 . 
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Then Curiofity with tracing hands 
'And meeting lips the lines of form demands, 
Buoy'd on light ftep, o'er ocean, earth, apd iky, 
Rolls the bright mirror of her reftlefs eye. 
While in wild groups tumultuous Paffions ftand, 
And Luft and Hunger head the Motley band ; 
"Then Love and Rage fucceed, and Hope and Fear; 
And namelefs Vices clofe the gloomy rear ; 

V 

Or young Philanthropy with voice divine 
Convokes the adoring Youth to Virtue's fhrine ; 1 60 
Who with raifed eye and pointing finger leads 
To truths eclcftial, and immortal deeds. 



And 'meeting lips, 1. 152. Young children put fmdl bodies 
into their mouths, when they are fatiated with food, as well as 
when they are hungry, not with defign to tafte them, kut ufe 
their lips as an organ of touch to diftingui(h the fliape of them. 
Puppies, whofe toes are terminated with nails, and who do not 
much ufe their fore-feet as hands, feem to have no other means 
of acquiring a knowledge of the forms of external bodies, and are 
.therefore perpetually playing with things by taking them between 
their lips. 
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III. "As the pure language of the fight commands 
The clear ideas furnilh'd by the hands ; 
^ Beauty's fine forms attract our wondering eyes, 

And foft alarms the paufing heart furprife. 
Warm from its cell the tender infant born 
Feels the cold chill of Life's aerial morn ; 
Seeks with ipread hands the bofoms velvet orbs, 

With clofing lips the milky fount abfbrbs ; 170 
And, as comprefs'd the dulcet ftreams diftil, 

Drinks warmth and fragrance from the living rill ; 
Eyes with mute rapture every waving line, 
Prints with adoring kifs the Paphian fhrine, 
And leafns erelong, the perfect form confefs'd, 
Ideal Beauty from its Mother's brcaft. 

- Seeks witbfpread hands, 1. 169. Thefe eight beautiful lines 

are copied from Mr. Bilfborrow's Addrefs prefixed to Zoonomia, 

and are tranflated from that work; Se&. XVI. 6. 

« 
'.; Ideal Beauty, 1. 176. Sentimental Love, as dilttnguifhed from 

the animal paflion of that name, with which it is frequently ac- 
companied, coniifts in the deGre or fenfation of beholding, em* 
bracing, and faluting a beautiful object. 

The characteriftic of beauty therefore is that it is the object of 



H 
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u Now on fwift wheels defcending like a ftar 
Alights young Eros from his radiant car; 

love ; and though many other objects are in common language 
called beautiful* yet they are only called fo metaphorically, and 
ought to be termed agreeable. A Grecian temple may give us 
the pleafurable idea of fublimfty, a Qothic temple may give us 
the pleafurable idea of variety, and a modern houfe the pleafur- 
able idea of utility ; mufic and poetry may infpire our love by 
aflbciation of ideas ; but none of thefe, except metaphorically, 
can be termed beautiful, as wc have qo wife to embrace or 

falute them. 

Our perception of beauty confiils in our recognition by the 
fenfe of vifion of thofe obje6Js, firft, which have before infpired 
our love by the pleafure, which they have afforded to many of 
our fcnfes; as to our fenfe of waruith, of touch, of fmell, of 
tafte, hunger and third ; and, fecondly, which bear jany analogy 
of form to fuch obje&s. 

Mights young Eros, 1. 178. There were two deities of Love 
belonging to the heathen mythology, the one faid to be celeftiai, 
and the other terreftrial. Ariftophanes fays, u Sable-winged 
Night produced an egg, from which fprung up like a bloffom 
Eros, the lovely, the defirable, with his glofly golden wings." 
See Botanic Garden, Canto I. I 412. Note. The other deity 
of Love, Cupido, feems of much later date, as he is not men- 
tioned in the works of Homer, where there were fo ipany apt 
fituations tp have introduced him, 

6 
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On angcl-wings attendant Graces move* 
And hail the God of Sentimental LdV£. 1B0 
Earth at his feet extends her flowery bed, 
And bends her filver bloflbms round his head; 

Dark clouds diffolve, the warring winds fubfide, 

* * * ... 

And iimiling ocean calms his toiling tide, 

O'er the bright morn meridian luftres play, 
And Heaven falutes him with a flood of day. 

• 4 • . . r 

* » 

" Warm as the fun-beam, pure as driven fhows, 
The enamour M God for young Dione. glows ; 

• * « 

Drops the ftill tear, with fweet attention fighs, 
And woos the Goddefs with adoring eyes ; 190 
Marks her white neck beneath the gauze's fold, 
Her ivory fhoulders, and her locks of gold ; 
Drinks with mute ecftacy the tranfient glow, 
Which warms and tints her bofom's rifing fnow. 

Earth at bis feet, 1. 181. 

Te, Dca, te fugiunt venti, te nubila coeli, 
Adventumque tuum ; tibi fuaves daedaia tellus 
Submittit flores; tibi rident sequora ponti ; 
Placatumquc nitet diffufo lumine caelum, Lucabt- 
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With holy kiflcs wanders o'er her charms, 
And claips the Beauty in Platonic arms ; 
Or if the dewy hands of Sleep, unbid, 
O'er her blue eye-balls clofe the lovely lid, 
Watches each nafcent fmile, and fleeting grace, 
That plays in day-dreams o'er herblufhing face; 20& 
Counts the fine mazes of the curls, that break 
Round her fair ear, and ihade her damafk cheek; 
Drinks the pure fragrance of her breath, and fips 
With tendered touch the rofes of her lips ; — 
O'er female hearts with chafte fedu&ion reigns, 
And binds Society in filken chains. 



IV* " If the wide eye the wavy lawns explores* 
The bending woodlands, or the winding fliores, 

The wavy lawns, 1. 207, When the babe, foon after it i* 
born into this cold world, is applied to its mother's bofom, its 
fenfe of perceiving warmth is firft agreeably affe£ted ; next its 
fenfe of fmell is delighted with the odour bf her milk ; then its 
tafte is gratified by the flavour of it ; afterwards the appetites of 
hunger and of thirft afford pteafure by the poiTeflion of their ob- 
jefts, and by the fubfequtnt digeftion of the aliment ; and laftly, 
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Hills, vrhofc green fides with foft protuberance rife, 
Or the blue concave of the vaulted Ikies ; — z ia 
Or fcans with nicer ga2e the pearly fwell 
Of fpiral volutes round the twitted (hell ; 
Or undulating fvveep, whofc graceful turns 
Bound the fmooth furface of Etrurian urns, 



the fenfe of touch is delighted by the foftnefs and fmoothnefs of 
the milky fountain, the fource of fuch variety of happinefs. 

All thefe various kinds of pleafure at length become aflbciated 
with the form of the mother's bread ; which the infant embraces 
with its hands, prefles with its lips, and watches with its eyes ; 
and thus acquires more accurate ideas of the form of its mother's 
bofom, than of the odour and flavour or warmth, which it per- 
ceives by its other fenfes.. And hence at our maturer years, 
when any objeft of vifion is prefented to us, which by its waving 
or fpiral lines bears any fimilitude to the form of the female 
bofom, whether it be found in a landfcape with foft gradations 
of riling and defcending furface, of in the forms of fome antique 
vafes, or in other works of the pencil or the chifel, we feel a 
general glow of delight, which feems to influence all our fenfes ; 
and if the obje£t be not too large, we experience an attra&jon 
to embrace it with our arms, antf tofalute it with our lips, as we 
■did in our early infancy the bofom of our mother. And thus we 
And, according to the ingenious idea of Hogarth, that the waving 
lines of beauty were originally taken from the temple of Venus, 
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When on fine forms the waving lines imprefsd 
Give the nice curves, which fwell the female brcaft ; 
The countlefs joys the tender Mother pours 
Round the fbft cradle of our infant hours, 
In lively trains of unextinft delight 
Rife in our bofoms recognized hyjight ; 2 to 

Fond Fancy's eye recalls the form divine, 
And Taste fits fmiling upon Beauty's fhrine. 

" Where Egypt's pyramids gigantic ftand, 
And ftretch their fhadows o'er the fhuddering fand; 
Or where high rocks o'er ocean's d&fhing floodt 
Wave high in air their panoply of woods ; 
Admiring Taste delights to ftray beneath 
With eye uplifted and forgets to breathe; 
Or, as aloft his daring footfteps climb, 
Crefts their high fiimmits with hisarmfublimc. 23* 

With bis arm fubiitrte, 1. 230. Obja&s of tafte have been 
generally divided into the beautiful, the fubiime, and the new j 
and lately to thefe have been added the pi&ureique. The beau- 
tiful, fo well explained in Hogarth's analyfis of beauty, confiflt 
of curved lines and (booth furfaces, as exprefled in the preceding 
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" Where mouldering columns mark the linger- 
ing wreck 
Of Thebes, Palmyra, Babylon, Balbec; 
The proftrate obelHk, or fliatter'd dome, 
Uprooted pedeftal, and yawning tomb, 
On loitering fteps reflcdive.TASTE furveys 
With folded arms and fympathetic gaze ; 
Charm'd with poetic Melancholy treads 
O'er ruin'd towns and defolated meads ; 

note; any obje& larger than ufual, as a very large temple or 
a very large mountain, gives us the idea of fublimity ; with which 
is often confounded the terrific, and the melancholic : what is 
now termed pi&urefque includes obje&s, which are principally 
neither fublime nor beautiful, but which by their variety and 
intricacy joined with a due degree of regularity or uniformity 
convey to the mind an agreeable fentiment of novelty. Many 
other agreeable fentiments may be excited by vifible obje&s, 
thus to the fublime and beautiful may be added the terrific, 
tragic, melancholic, artlefs, &c. while novelty fuperinduces 
a charm upon them all. See Additional Note XIII. 

Poetic melancholy treads, 1. 237. The pleafure arifing from 
the contemplation of the ruins of ancient grandeur or of ancient 
happinefs, and here termed poetic melancholy, arifes from a 
combination of the painful idea of forrow with the pleafurable 
idea of the grandeur or happinefe of pad times ; and becomes 

Vol. III. I 
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Or rides fublime on Time's expanded wings, 
And views the /ate of ever-changing things. 440 

u When Beauty's ftrcaming eyes her woes exprefs, 
Of Virtue braves unmerited diftrefs ; 
Love fighs in lympathy, with pain combined, 
And new-born Pity charms the kindred mind; 
The enamour' d Sorrow every cheek bedews, 
And Taste impaffion'd woos the tragic Mufe» 

very interefting to us by fixing our attention more ftrongly on 
that grandeur and happinefs, as the paffion of Pity mentioned 
in the fucceeding note \i a combination of the painful idea of 
forrow with the pleafurable one of beauty, or of virtue. 

The tragic Mufe> 1. 246. Why we are delighted with the 
fcenical reprefentations of Tragedy, which draw tears from our 
eyes, has been varioufly explained by different writers. The 
fame diftrefsful circumftance attending %n ugly or wicked 
pejrfon affe£ts us with grief or (Jifguft; but when diftrefs occurs 
to 4 beauteous or virtuous perfon, the pleafurable idea of beauty 
or of virtue becomes mixed with the painful one of forrow and 
the paffion of Pity \y produced, which is a combination of love 
or efteem with, jE^rrow ; and becomes highly intereftpng to us 
by fixing our attention more intenfely on the beauteous or 
virtuous perfon. 

Other diftrefsful fcenes have been fuppofed to give pleafure 
to the fpe&ator frem exciting a comparative idea of his own 
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" The rufli-thatch'd cottage on the purple moor, 
Where ruddy children frolic round the door, 
The mofs-grown antlers of the aged oak, 
The fliaggy locks that fringe the colt unbroke, 350 
The bearded goat with nimble eyes, that glare 
Through the long tiflue of his hoary hair ; — 
As with quick foot he climbs fome ruin d wall, 
And crops the ivy, which prevents its fall ;— 
With rural charms the tranquil mind delight, 
And form a pi&ure to the admiring light. 
While Taste with pleafure bends his eye furprifed 
In modern days at Nature unchaftifed. 



happinefs, as when a fliipwreck is viewed by si perlbn fife oil 
fliore, as mentioned by Lucretius, L. 3. But thefe dreadful 
Situations belong rather to the terrible, or the horrid, than to 
the tragic ; and may be obje&s of curioGty from their novejty, 
but not of Taftc, and muft fuggeft much more pain than 
pleafure. 

Nature unchaftifed^ 1. 458. In cities or their vicinity, and 
even in the cultivated parts of the country, we rarely fee undif- 
guifed nature; the fields art ploughed, the meadows mown, the 
JhrubfcplMtcd \a rows for hedges, the trees deputed of their 
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'" The Genius-Form, on filver flippers borne, 
With fairer dew-drops gems the rifing morn ; 26c 
Sheds o'er meridian fkies a fbfter light, 
And decks with brighter pearls the brow of night ; 
With finer blufti the vernal bloflbm glows, 
With fweeter breath enamour d Zephyr blows, 
The limpid ftreams with gentler murmurs pafs, 
And gayer colours tinge the watery glafs, 
Charm'd round his fteps alongthe enchanted groves 
Flit the fine forms of Beauties, Graces, Loves. 



V. " Alive, each moment of the transient hour, 
When Reft accumulates fenfbrial power, 270 

• • * 

lower branches, and the animals, as horfes, dogs, and (heep, are 
mutilated in refpe& to their tails or ears ; fuch is the ufeful or 
ill-employed a&ivily of mankind ! all which alterations add to 
ihe/ormality of the foil, plants, trees, or animals ; whence when 
natural objects are oecafionally prefented to us, as an uncultiva* 
ted. foreft and its wild inhabitants, we are not only amufed with 
greater variety of form, but are at the feme time enchanted by 
the charm of novelty, which is a let degree of Surprife, already 
fpoken of in note on 1. 145 of this canto. 

When Reft accumulates , I. 2^70. The accumulation of the 
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The impatient Senfcs, goaded to contract, 

Forge new ideas, changing as they aft ; 

And, in long ftreams diflever d, or concrete 

In countlefs tribes, the fleeting forms repeat. 

Which rife excited in Volition's trains, 

Or link the fparkling rings of Fancy's chains ; 



fpirit of animation, when thofc parts of the fyftern reft, which 
are ufually in motion, produces a difagreeable fen fat ion. Whence 
the pain of cold and of hunger, and the irkfomenefs of a coatw 
nued attitude, and of an indolent life; and hence the propenfity 
to a&ion in thofe confined animals, which have been accuftomed 
/ to a&ivity, as is feen in the motions of a fquirrel in a cage ; 
which ufes perpetual exertion to exhauft a part of its accumula- 
ted fenforial power. This is one fource of our general propen- 
fity to aftion ; another perhaps arifes from our curiofity or ex- 
peftationof novelty mentioned in the note on 1. 145, of this 
canto. 

But the immediate caufe of our propenfity to imitation above 
that of other animals arifes from the greater facility, with which 
by the fenfe of touch we acquire the ideas of the outlines 0/ ob- 
jects, and afterwards in confequence by the fenfe of fight ; this 
feems to have been obferved byAriftotk, who caHs man, *' the 
imitative ?nimal ;" fee Zoonornia* Vol. I. Sc£t. XXII. 

13 
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Or, as they flow from each tranflucent fource, 
Purfuc Aflbciation s endlefs courfc. 



" Hence when the inquiring hands with con- 
taflf fine 
Trace on hard forms the circumfcribing line ; 280 
Which then the language of the rolling eyes 
From diftant fceneg of earth and heaven fupplies ; 
Thofe clear ideas of the touch «nd fight 
Jtoufc the quick fenfe to ahguifh or delight ; 
Whence the fine power of Imitation fprings* 
And apes the outlines of external things ; 
With ccafelefs action to the world imparts 
All moral virtues, languages, *nd arts, 
Firft the charm *d Mind mechanic powers collc&s, 
Means for fome end, and caufes of c#c&s ; 29* 
Then learns from other Minds their joys and fears, 
Contagions fmilcs and Sympathetic tears. 

All moral virtues, 1, 288* Sec the fcqucl of this canto, 1. 453 
on fympathyj and 1. 331 on language; and the fabfe^uent 
}jiK$ on &e arts of painting *pd arehitc&ut. 
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" What one fine ftimulatcd Senfe difecrns, 
Another Senfe by Imitation learns. — 
So in the graceful dance the ftep fublime 
Learns from the ear the concordance of Time. 
So, when the pen of fbme young artift prints 
Recumbent Nymphs in Titian's living tints ; 
The glowing limb, fair cheeky and flowing hair, 
Refpiring bofom, and fedu&ive air, 300 

He juftly copies with enamour' d figh 
From Beauty's image pi&ured on his eye. 

" Thus when great An gel o in wondering Rome 
Fix'd the vaft pillars of Saint Peter's dome, 

Ansther Senfe, 1. 294. As the part of the organs of touch or 
of fight which is ftimulated into adion by a tangible or vifible 
pbje£t, muft refemble in figure at lcaft the figure of that objed, 
as it thus conftitutes an idea ; it may be faid to imitate the figure 
of that objed ; and thus imitation may be efteemed coeval with 
the exiftence both of man and other animals : but this would 
confound perception with imitation ; which latter is better de- 
fined from the a&ions of one fenfe copying thofe of another. 

Thus when great JngeJe, U 503. Thf origin of this propen* 
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Rear d rocks on rocks fublime, and hung on high 
A new Pantheon in the affrighted fky, 
Each mafly pier, now join d and now aloof, 
The figured architraves, and vaulted roof, 



fity to imitation has not been deduced from any known princi* 
pie ; when any a&ion prefents itfelf to the view of a child, as of 
whetting a knife, or threading a needle i the parts of this a&ion 
in refpe& of time, motion, figure, are imitated by parts of the re- 
tina of his eye ; to perform this adtion therefore with his hands is 
eafier to him than to invent any new a&ion ; becaufe it confifts 
in repeating with another fet of fibres, viz. with the moving 
mufcles, what he had juft performed by fome parts of the retina ; 
juft as in dancing we transfer the times of the motions from the 
a&ions of the auditory nerves to the mufcles of the limbs. Imi- 
tation therefore confifts of repetition, which is the eafieft kind of 
animal a&ion ; as the ideas or motions become prefently aflbciated 
together ; which adds to the facility of their produflion ; as 
fliown in Zoonomia, Vol. I. Se&. XXII. 2. 

It fhould be added, that as our ideas, when we perceive extcr? 
hal objefls, are believed to confift in the a&tons of the imme- 
diate organs of fenfe, \n confequence of the ftimulus of thofe ob- 
jects ; fo when we think qf external obje&s, our ideas are be- 
lieved to confift in the repetitions of the a&ions of the immediate 
organs of fenfe, excited by the other fenfcjpal powers of volition, 

* 

fenfation, or affociation . ' ' 
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Allies, whofe broad curves gigantic ribs fuftatn, 
Where holy echoes chant the adoring (train ; 310 
The central altar, facred to the Lord, 
Admired by Sages, and by Saints ador'd, 
Whofe brazen canopy afcends fublime 
On fpiral columns unafraid of Time, 
Were firft by Fancy in ethereal dyes 
Plann'd on the rolling tablets of his eyes ; 
And his true hand with imitation fine 
Traced from his Retina the grand defign. 

u The Mufe of Mimicry in every age 
With filent language charms the attentive ftagc ; 3 zo 

The Muje of Mimicry, 1. 319. Much of the pleafure recei- 
ved from the drawings of flowers finely finished, or of portraits, 
is derived from their imitation or refemblance of the objects or 
perfons which they reprefent. The fame occurs in the pleafure 
we receive from mimicry on the ftage ; we are furprifed at the 
accuracy of its enacted refemblance. Some part of the pleafure 
received from architecture, as when we contemplate the internal 
ftruSure of gothic temples, as of King's College chapel in 
Cambridge, or of Lincoln Cathedral, may arife alfo from their 
imitation or refemblance of thofe fupcrb avenues of large trees, 
which were formerly appropriated to religious ceremonies. 



nz ORIGIN OF SOCIETY. Cakto III. 

The Monarch's ftately ftep, and tragic paufe, 
The Hero bleeding in his country's caufe, 
O'er her fond child the dying Mother's tears, 
The Lover's ardor, and the Virgin's fears ; 
The tittering Nymph, that tries her comic talk, 
Bounds on the fcene, and peeps behind her mafk, 
The Punch and Harlequin, and graver throng, 
That Ih^ke the theatre with dance and fong, 
With endlefs trains of Angers, Loves, and Mirths, 
Owe to the Mufe of Mimicry their births, 330 



" Hence to clear images of form belong 
The fculptor's ftatue, and the poet's fong, 
The painter's landfcape, and the builder's plan, 
And Imitation marks the mind of Man. 






Imitation marks, I. 334. Many other curious inftances of one 
part of the animal fyllcm imitating another part of it, as in fome 
contagious difeafes ; and alfo of fome animals imitating each other, 
are given in Zoonomia, Vol. I. Se£t. XXII. 3. To which may 
be added, that this propenfity to imitation not only appears in the 
a&ions of children, but in all the cuiloms and fa/hions of the 
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VI. " When ftrong defires or foft fenfation* 
move 
The aftoniih'd Intellect to rage or love ; 
Aflbciate tribes of fibrous motions rife, 
Flufh the red cheek, or light the laughing eyes. 
Whence ever-a&ive Imitation finds 
The ideal trains, that pais in kindred minds ; 340 
Her mimic arts aflbciate thoughts excite 
And the firft Lajtquagb enters at the fight 

world ; many thoufands tread in the beaten paths of others, who 
precede or accompany them, for one who traverfe* regions of his 
twn difcovery* 

And the firft Language, 1. 342. There are two ways by 
which we become acquainted with the paffions of others : firft, 
by having obferved the efle&s of them, as of fear or anger, on 
our own bodies, we know at fight when others are under the 
influence of thefe afie£tions« So children, long before they can 
fpeak, or underftand the language ef their parents, may be 
frightened by an angry Countenance, or foothed by fmiles and 
blandithments, 

. Secondly, when we put ourfelves into the attitude that any 
paffion naturally oecafions, we foon in fame degree acquire 
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" Thus jealous quails or village-cocks inipe& 

Each other's necks with ftiffen d plumes eredl ; 
Smit with the wordlefs eloquence, they know 
The rival paffion of the threatning foe. 
So when the famifh'd wolves at midnight howl, 
Fell ferpents hifs, or fierce hyenas growl ; 
Indignant Lions rear their bridling mail, 
And lafh their fides with undulating tail. 350 
Or when the Savage-Man with clenched fift , 
Pajrades, the fcowling champion of the lift ; 



that paffion ; hence when thofe that fcold indulge themfelvcs 
in loud oaths and violent a&ions of the arms, they increafe 
their anger by the mode of expreffing themfelves; and on the 
contrary, the counterfeited fmile of pleafure in difagreeable 
Company foon brings along with it a portion of the reality, as is 
well illuftrated by Mr. Burke. (Effay on the Sublime and 
Beautiful.) 

Thefe are natural figns by which we underftand each other, 
and on this (lender bafis is built all human language. For 
without fome natural figns no artificial ones could have been 
invented or underftood, as is very ingenioufly otyfarved by 
Dr. Rcid. (Inquiry into the Human Mind.) 
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With brandifh'd arms, and eyes that roll to know* 
Where firft to fix the meditated blow ; 
Aflbciation's myftic power combines 
Internal paffions with external figns. 



u From thefe dumb geftures firft the exchange 
began 
Of viewlefs thought in bird, and beaft, and man; 
And ftill the ftage by mimic art difplays 
Hiftoric pantomime in modem days ; 36b 

And hence the enthufiaft orator affords 
Force to the feebler eloquence of words. 



" Thus the firft Language, when wc 
frown d or fmiled, 
Rofe from the cradle, Imitations child ; 
Next to each thought aflbciate found accords, 
And forms the dulcet fymphony of words ; 
The tongue, the lips articulate ; the throat 
With loft vibration modulates the note ; 
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Love, pity, war, the fhout, the Jong, the prayer 
Form quick concuflions of claftic air. 370 



" Hence the firft accents bear in airy rings 
The vocal fymbols of ideal things, 



Hence the firji accents, 1. 371. Words wtrc originally the 
figns or names of individual ideas ; but in all known languages 
many of them by changing thtir terminations exprefs more than 
one idea, as in the cafes of nouns, and the moods and tenfes of 
verbs. Thus a whip fuggefts a (ingle idea of that inftrument ; 
but " to whip," fuggefts an idea of a&ion, joined with that of 
the inftrument, and is then called a verb ; and "to be whipped," 
fuggefls an idea of being a£ted upon or fuffering. Thus in mod 
languages two ideas are fuggefted by one word by changing its 
termination; as amor, love; amare, to love; amari, to be loved. 
Nouns are the names of the ideas of things, firft as they are 
received by the ftimulus of objeds, or as they are afterwards re- 
peated; fecondly, they are names of more abftraAed ideas, which 
do not fuggeft at the fame time the external obje&s, by which 
they were originally excited 5 or thirdly, of the operations of our 
minds, which are termed reflex ideas by metaphyfical writers f 
or laftly, they are the names of our ideas of parts or properties 
of objefts; and are termed by grammarians nouns adje&ive. 

Verbs are alfo in reality names of our ideas of things, or 
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Name each nice change appulfive powers fupply 

To the quick fenfe of touch, or ear or eye. 

Or in fine traits abftra&ed forms fuggeft 

Of Beauty, Wifdom, Number, Motion, Reft ; 

Or, as within reflex ideas move, 

Trace the light fteps of Reafon, Rage, or Love. 

The next new founds adjun&ive thoughts recite, 

As hard, odorous, tuneful, fweet, or white. 380 

The next the fleeting images feleft 

Of a&ion, fufFering, caufes and effeft ; 

Or mark exiftence, with the march fublime 

O'er earth and ocean of recording Time. 



nouns, with the addition of another idea to them, as of a&ing 
or fufFering; or of more than one other annexed idea, as of tlme> 
and alfo of exiilence. Thcfe with the numerous abbreviations, 
fo well illuftrated by Mr. Home Tooke in his Diverfions of 
Purley, make up the general theory of language, which confifls 
of the fymbols of ideas reprefcnted by vocal or written words ; 
or by parts of thofe words, as their terminations ; or by their 
difpofition in refpe& to their order or fucceffion j as further ex- 
plained in Additional Note XIV, 



n 
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*' The Giant Form on Nature's centre (lands, 

< 

And waves in ether his unnumber'd hands ; 
Whirls the bright planets in their filver fpheres, 
And the vaft fun round other fyftems fteers ; 
Till the laft trump amid the thunder's roar 
Sound the dread Sentence "Time shall be 
no more V 9 



" Laft fteps Abbreviation, bold and ftrong, 391 
And leads the volant trains of words along ; 
With f wee t loquacity to Hermes fprings, 
And decks his forehead and his feet with wings. 

VIL " Asthefoftlips and pliant tongue are taught 
With other minds to interchange the thought ; 
And found, the iymbol of the fenfe, explains 
In parted links the long ideal trains ; 
From clear conceptions of external things 
The facile power of Recollection fpriugs. 400 

In farted links, I. 398. As our ideas confift of fucceffive 
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" Whence Reason's empire o'er the world 
prcfides, 
And man from brute, and man from man divides; 

trains of the motions, or changes of figure, of the extremities 
of the nerves of one or more of our fenfes 9 as of the optic or 
auditory nerves ; thefc fucccffive trains of motion, or configu- 
ration, spre in common life divided into many links, to each of 
which a word or name is given, and it is called an idea* This 
chain of ideas may be broken into more or fewer links, or 
divided in different parts of it, by the cuftoms of different 
people. Whence the meanings of the words of one language 
cannot always be exa£tly exprefled by thofe of another ; arid 
hence the acquirement of different languages in their infancy 
may affed the modes of thinking and reafoning of whoW na- 
tions, or of different clafles of fociety; as the words of them do 
not accurately fuggelt the fame ideas, or parts of ideal trains ; 
a circumftance which has not been fufficiently analyfed. 

Whence Reafotts empire, 1. 401. The facility of the ufe of 
the voluntary power, which is owing to the pofleffion of the 
clear ideas acquired by our fuperior fenfe of touch, and after < 
wards of vifion, diftinguifbes man from brutes, and has given 
him the empire of the world, with the power of improving 
nature by the exertions of art. 

Reafoning is that operation of the fenforium by which we 
excite two or many tribes of ideas, and then reexcite the ideas 

Vol. III. K 
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Compares and mcafures by imagined lines 
Eliipfes, circles, tangents, angles, fines ; 
Repeats with nice libration, and decrees 
In what each differs, and in what agrees ; 
With quick Volitions unfatigued felefts 
Means for fome end, and caufes of effe&s ; 
All human fcience worth the name imparts, 
And builds on Nature's bafe the works of Arts. 410 

" The Wafp, fine architect, furrounds his domes 
With paper- foliage, and fufpends his combs ; 

in which thty differ or correfpond. If we determine this 
difference, it is called judgment; if we in vain endeavbur to 
determine it, it is called doubting. 

If we reexcitQ the ideas in which they differ, it is called 
diftinguifhing. H we reexcite thofe in which they correfpond, 
it is called cbmparing. 

The Waff> fine architcEt % 1. 41 !• Thofe animals which 
poffefs abetter fenfe of touch are, in general, more ingenious 
than others, Thofe which have claviculae, or collar-bones, 
and thence ufe the forefeet as hands, as the monkey, fquirref, 
rat, are more ingenious in feizing their prey or efcaping from 
danger. And the ingenuity of the elephant appears to rife 
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Secured from firoft the Bed induftrious dwells, 
And fills for winter all her waxen cells ; 
The dunning Spider with adhefive line 
Weaves his firm net immeafurably fine ; 
The Wtfen, when embryon eggs her cares engtofs* 
Seeks the foft down, arid lines the cradling mofs ; 
Confcious of change the Silkworm-Nymphs begin 
Attached to leaves their gluten-threads to fpin; 420 
Then round and round they weate with circling 

heads 
Sphere within Sphere, and form their filken beds* 



from the fcnfe of totich at the extremity of his ptobofcis, which 
has a prominence on one fide of its cavity like a thumb to 
clofe againil the other fide of it, by which I have fieri him 
readily pick up a (hilling which was thrown amongft the ftraw 
he flood upon. Hence the excellence of the fenfe of touch 
in many infe&s feems to have given them wonderful irtge- 
ftuity fo as to equal or even excel mankind in Tome of their 
aits and difcoveries ; many of which may have been acquired 
in fituations previous to their pfefent ones, as the great globe 
itfelf, and all that it inhabit, appear to be in a perpetual ftate 
Of mutation and improvement; fee Additional Note IX. 
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—Say, did thcfe fine volitions firft commence 
From clear ideas of the tangent fenfe ; 
From fires to ions by imitation caught, 
Or in dumb language by tradition taught ? 
Or did they rife in fome primeval lite 
Of larva-gnat, or microfcopic mite ; 
And with inftruftivc fbrefight ftill await 
On each viciffitude of infeft-ftate ? — 430 

Wife to the prefent, nor to future blind, 
They link the reafoning reptile to mankind ! 
—Stoop, felfifh Pride ! furvey thy kindred forms, 
Thy brother Emmets, and thy fifter Worms ! 

" Thy potent a&s, Volition, ftill attend 
The means of pleafure to fecure the end ; 

Tby potent afts, Volition^ 1. 435. It was before obferved, 
how much the fuperior accuracy of our fenfe of touch con- 
tributes to increafe our knowledge; but it is the greater energy 
and activity of the power of volition, that marks mankind, and 
has given them the empire of the world. 
. . There is a criterion by which we may diftinguilh our vo- 
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To exprefs his wiflies and his wants defign d 
Language, the means, diftinguifhes Mankind; 
For future works in Art's ingenious fchools 
His hands unwearied form and finifh tools ; 440 
He toils for money future blifs to (hare, 
And fliouts to Heaven fiis mercenary prayer. 
Sweet Hope delights him, frowning Fear alarms, 

» 

And Vice and Virtue court him to their arms* 

" Unenvied eminence, in Nature's plan 
Rife the refle&ive faculties of Man ! 

luntary a&s or thoughts from thofe that are excited by our fenfo- 
tions ; " The former are always employed about the means to 
acquire pleafurable obje&s, or to avoid painful ones; while the 
latter are employed about the poffeflion of thofe that are already 
in our power." 

The ideas and a£tions of brutes, like thofe of children, are al- 
moft perpetually produced by their prefent pleafures or their pre* 
fent pains ; and they feldom bufy themfelves about the means of 
procuring future blifs, or of avoiding future mifery. 

Whilft the acquiring of languages, the making of tools* ?n4 
the labouring for money, which are all only the means of procur- 
ing pleafure; and the praying to the Deity as another mgtat to 
procare happinefs, are qhara&eriftic of human nature, \ - 

v ^ ' ?v v - i 
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^Labour to Reft the thinking Few prefer ! 
Know but to mourn ! and re^fon but to err ! — 
In Eden's groves, the cradle of the world, 
Bloom'da fair tree with myfticflowersunfurrd; 450 
On bending branches, as aloft it fprung, 
Foi-bid to tafte, the fruit t>f Knowledge hung 5 
FJow'd with fweet Jnnopence the tranquil hours, 
And Love and Beauty warm'd the blifsful bowers. 
Till our deluded Parents pluck'd, erelong, 
The tempting fruit, and gathered Right and Wrong j 
Whence Good and Evil, as in trains they pafs, . 1 

•m 

Reflection imaged on her poliih'd glafs ; 

And gather* d Right and Wron^ 1. 456. Some philofophers 
hate believed that the acquifition of knowledge diminishes the 
happinefs of the poffeflbr 5 an opinion which feems to have been 
inculcated by the hiflory of our firil parents, whQ are faid to have 
become miferable from eating of the tree of knowledge. But as, 
the forefight and the power pf mankind are much increafed by 
their voluntary exertions in the acquirement of knowledge, they 
may undoubtedly avoid many fources of evil, and procure many 
foofces of good \ and yet pofiefs the pleafures of fenfe, ox of 

« 

imagination, as extenfively as the brute or the fa v age. 
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And Confciencc felt, for blood by Hunger fpilt, 
The pains of fliame, of fympathy, and guilt ! 460 



VIII. " Last, as obfervant Imitation ftands, 
Turns her quick glance, and brandifhes her hands, 

« 

With mimic ads aiTociate thoughts excites, 
And ftorms the foul with forrows or delights ; 
Xrife's fhadowy fcenes are brighten' d and refined, 
And foft emotions mark the feeling mind. 



And foft emotions, 1. 466. From our aptitude to imitation 
arifes what is generally underftood by the word fympathy, fo 
well explained by Dr. Smith of Glafgow. Thus the appearance 
of a cheerful countenance gives us pleafure, and of a melancholy 
one makes us forrowfut. Yawning, and fometimcs vomiting, 
are thus propagated by fympathy ; and fume people of delicate 
fibres, at the prefence of a fpe£tacle of mifery, have felt pain in 
the fame parts of their bodies, that were difeafed or mangled in 
the objedt they faw. 

The effefi of this powerful agent in. the moral world, is the 
foundation of all our intelle&ual fympathies with the pains and 
pleafures of others, and is in confequence the fource of all our 
▼irtues. For in what contifts our fympathy with the miferies or 
HfHh the joys of our fellow-creatures, but in an involuntary excU 
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u The Seraph, Sympathy, from Heaven 
defcends, 
And bright o'er earth his beamy forehead bends ; 
On Man's cold heart celeftial ardor fling*, 
And fhowers affe&ion from his fparkling wings ; 470 
Rolls o'er the world his mild benignant eye, 
Hears the lone murmur, drinks the whifper'd figh ; 
Lifts the clofed latch of pale Misfortune's door, . 
Opes the clench'd hand of Avarice to the poor, 
Unbars the prifon, liberates the Have, 
Sheds his loft forrows o'er the untimely grave, 
Points with uplifted hand to realms above. 
And charms the world with univerfal love. 



" O'er the thrill'd frame his words affuafive fteal, 
Add teach the fclfifli he^rt wh»t other? feel ; 480^ 
With {acred truth each erring thought cdntrol, 
Bind {ex to fex, and mingle foul with foul j 

tatioq of jdcas iq fonjc meafure fiipilar or imitative of thofc 
which we believe to exift in the minds of the perfons whom w^ 
pommi|Teratc or congratulate. 



f 
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From heaven, He cried, defcends the moral plan, 
And gives Society to lavage man. 



" High on yon fcroll, infcribed o'er Nature's 
' ihrine, 
lave in bright. characters the words* divine. 
44 In Life's disastrous scenes to others do, 
What you would wish by others done to 



you." 



~-Winds ! wide p'er esirth.tjie. %red law convey r 
Ye Nations, hear it ! and yq Kings, obey ! 4^0 



J ' High vnyvnfcrolly 1. 485. The famous fentence of Socra- 
tes " Know thyfelf," (9 celebrated by writers of antiquity, and 
laid by then) to have defcended from Heaven, however wife it 
may be, feems to be rather of a felfifh nature ; and the author 
of it might have added " Know alfo other people." But the 
facred maxims of the author of Cbriftianity, " Do as you would 
be done by/ 9 and " Love your neighbour as yourfelf," include 
all our duties of benevolence and morality ; and, if fincerely 
pbeyed by all nations, would a thou(and*fold multiply the prefent 
bappinefs of mankind. 
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" Unbrcathing wonder hulh'd the?tdoring throng. 
Froze the broad eye, and chain'd the filent tongue ; 1 

Mute was the wail of Want, and Mifery's cry, 
And grateful Pity wiped her lucid eye ; 
Peace with fweet voice the Seraph-form addrefs'd, 

And Virtue clafp'd him to her throbbing breaft." J 



i * 
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CANTO IV. 



OF GOOD AND EVIL. 



I. " How few," the Muse in plaintive accents 

cries, 
And mingles with her words pathetic fighs. — 
" How few, alas! in Nature's wide domains 
The facred charm of Sympathy reftrains ! 
Unchecked de fires from appetite commence, 
And pure refle&ion yields to felfifli fenie ! 
— Bleft is the Sage,, who learn' d in Nature's laws 
With nice diftinftion marks effeft and caufe ; 

BUJI is the Sage, 1. 7. 

Felix, qui potuit rerum cognofcere caufas ; 
Quique metus omnes, et inexorabile fatum, 
Subjecit pedibus, ftrepitumque Acherontis avari. 
*" Viro. Gcorg. II. 490. 
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Who views the infatiate Grave with eye fedate, 
, Nor fears thy voice, inexorable Fate ! 1 6 

4$ When War, the Demoti, lifts his banner high* 

And loud artillery rends the affrighted Iky ; 

Swords clafh with fwords, on hoffes hoifes ruflij 
Man tramples man, and nations nations crufh, 

Death his vaft fithe with fweep enormous wields, 
And fhuddering Pity quits the fanguine fields. 



" The wolf, efcorted by his milk-drawn dam, 
Unknown to mercy, tears the guiltlefs lamb ; 
The towering eagle, darting from above, 
Unfeeling rends the inoffenfive dove ; 30 

The lamb and dove on living nature feed, 
Crop the young herb, or crufh the embryon feed- 
Nor fpares the loud owl in her dufky flight, 
Smit with fweet notes, the minftrel of the night; 



The towering eagle, 1. 19* 

Torva leaena lopum feqtiitur, lupus ipfe eapellam, 
Florentem cytifura fequittr lafciva capella. YiRCk 




Canto tV OP GOOD AND EVIL. i 4i 

Nor fparcs enamour d of his radiant form, 
The hungry nightingale the glowing worm ; 
Who with bright lamp alarms the midnight hour, 
Climbs the green ftem, and flays the fleeping 
flower* 



" Fell Oeftrus buries in her rapid courfe 
Her countlefs brood in flag, or bull, or horfe; 30 
Whofe hungry larva eats its living way, 
Hatched by the warmth, and iflues into day. 



Fell Oestrus buries t 1. 39. The gadfly, bot-fly, or fheep-fly : 
the larva lives in the bodies of cattle throughout the whole 
winter ; it is extracted from their backs by an African bird 
called Buphaga. Adhering to the anus it artfully introduces 
hfelf into the inteftines of horfes, and becomes fo numerous 
in their ftomachs, as fometimes to deltroy them ; ic climbs into 
the noftrils of flieep and calves, and producing a neft of young 
in Jt ^ranfparent hydatide in the frontal fin us, occafions the 
vertigo or turn of thofe animals. In Lapland it fo attacks 
the rein deer that the nattaes annually travel with the herd* 
from the Wfcods to the mountains. Lin. Syft. Nat. 
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The wing'd Ichneumon for her embiyon young 
Gores with lharp horn the caterpillar throng. 
The cruel larva mines its filky courfe, 
And tears the vitals of its foftering nurfe. 



7%e wingd Ichneumon, 1. 33. Linnseus defcribes feventy-ieveti 
fpecies of the ichneumon fly, fome of which have a fling as 
long and fome twice as long as their bodies. Many of them 
infert their eggs into various caterpillars, which when they 
are hatched feem for a time to prey on the refervoir of filk in the 
backs of thofe animals defigned for their own uie to fpin a 
cord to fupport them, or a bag to contain them, while they 
change from their larva form to a butterfly ; as I have feen in above 
fifty cabbage-caterpillars. The ichneumon larva then makes 
its way out of the caterpillar, and fpins itfelf a fmall cocoon 
like a (ilk-worm ; thefe cocoons are about the fize of a fmall 
pin's head, and I have feen about ten of them on .each cab- 
bage caterpillar, which foon dies after their exclusion. 

Other fpecies of ichneumon infert their eggs into the aphis, 
and into the larva of the aphidivorous fly ; others into the 
bedeguar of rofe trees, and the gall-huts of oaks ; whence thofe 
excrefcences feem to be produced, as well as the hydatides in 
the frontal finus of flieep and calves by the ftimulus of the 
larvae depofited in them. . 6 
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While fierce Libellula -with jaws of fleet 
Ingulfs an infe6fc-province at a meal ; 
Contending bee-fwarms rife on ruftling wings, 
And flay their thoufands with envenom'd flings. 40 

* 
€t Yes ! fmiling Flora drives her armed car 

Through the thick ranks of vegetable; war ; 
Herb, fhrub, and tree, with ftrong emotions rife 
For light and air, and battle in the fkies ; 
Whofe roots diverging with oppofing toil 
Contend below for moifture and for foil ; 

Bound the tall Elm the flattering Ivies bend, 
And ftrangle, as they clafp, their ftruggling friend; 

While fierce Libellula, L 37. The Libellula or Dragon-fly 
is faid to be a mod voracious animal; Linqfeus (ays in their 
perfeft (late they are the hawks to naked winged flies j in their 
larva (late they run beneath the Water, and are the cruel 
crocodiles of aquatic infe&s. Syft. Nat. 

Contending bee~Jwarms 9 1. 39, Stronger bee-fwarms fre- 
quently attack weak hives, and in two or three days deftroy 
them and carry away their honey ; this I once prevented by 
removing the attacked hive after the firft day's battle to a 
dillin£k part of the garden. See Phytologia, Se&. XIV. 3. 7. 

Vol. III. L 
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Envenom'd dews from Mancinella flow, 
And fcald with cauftic touch the tribes below ; 50 
Denfe (hadowy leaves on ftems afpiring bome 
With blight and mildew thin the realms of corn; 
And infeft hordes with rcftlefi tooth devour 
The unfolded bud, and pierce the ravell'd flower, 

" In ocean's pearly haunts, the waves beneath 
Sits the grim monarch of infatiate Death ; 
The fhark rapacious with descending blow 
Darts on the fcaly brood, that fwims below ; 
The crawling crocodiles, beneath that move, 
Arreft with rifing jaw the tribes above ; 60 

The Jhark rapacious % J. 57. The fliark has three rows of 
fliarp teeth within each other, which he can bend downwards 
internally to admit larger prey, and raife to prevent its return ; 
his fnout hangs fo far over his mouth, that he is neceffitated to 
turn upon his back, when he takes fifli that fwim over him, 
and hence Teems peculiarly formed to catch thofc that fwim 
under him. 

Yhe crdwlittg crocodiles, I. 59. As jthis animal lives chiefly 
at tfce bottqni of the rivers, -which he frequents, he has the 
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4 

With monftrous gape fepulchral whales devour 
Shoals at a gulp, a million in an hour. 
—Air, earth, and ocean, to aftonifhed day 
One fcene of blood, one mighty tomb difplay ! 
From Hunger's arm the lhafts of Death are hurl'd, 
And one great Slaughter- houfe the warring world ! 

power of opening the upper jaw as well as the under one, and 
thus with greater facility catches the fifli or water- fowl which 
fwim over him. 

* One great JUmghter-houfti 1. 66. As vegetables are an inferior 
order of animals fixed to the foil; and as the locomotive animals 
prey upon them, or upon each other ; the world may indeed be 
faid to be one great flaughter-houfe. As the digefted food of 
vegetables confifts principally of fugar, and from this is pro- 
duced again their mucilage, ft arch, and oil, and fince animals 
are fuftained by thefe vegetable productions, it would feem 
that the fugar*making procefs carried on in vegetable veflfels 
was the great fource of life to all organized beings. And that 
if our improved chemiftry fhould ever difcover the art of 
making fugar from foffile or aerial matter without the ailiftance 
of vegetation, food for animals would then become as plentiful 
as water, and they might live upon the earth without preying 
on each other, as thick as blades of grafs, with no reflraint to 
their numbers but the want of local room. 

La 
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" The brow of Man ere&, with thought elate, 
Ducks to the mandate of refifUefs fate ; 
Nor Love retains him, nor can Virtue iave 
Her (ages, faints, or heroes from the grave. 70 
While cold and hunger by defeft opprefs, 
Repletion, heat, and labour by excefs, 

It would fecm that roots fixed in the earth and leaves innu- 
merable waving in the air were neceflary for the decomposition 
of water and air, and the converfion of them into faccharine 
matter, which would have been not only cumbcrous but 
totally incompatible with the locomotion of animal bodies. 
For how could a man or quadruped have carried on his head, 
or back a foreft of leaves, or have had long branching la&eal 
or abforbent veffels terminating in the earth? Animals there- 
fore fubfift on vegetables ; that is they take the matter fo pre- 
pared, and have organs to prepare it further for the purpofes. 
of higher animation and greater fenfibility. 

While cold and hunger, 1. 71. Thofe parts of our fyilem, 
which are in health excited into perpetual acYion, give us pain, 
when they are not excited into action ; thus when the hands 
are for a time immerfed in fnow, an inaction of the cutaneous 
capillaries is induced, as is feen from the palenefs of the fkin, 
which is attended with the pain of coldnefs. So the pain of: 
hunger is probably produced by the inaction of the mufculsr 
fibres of the ftomach from the want of the ftimulus pf food. 
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The whip, the fting, the fpur, the fiery bratid, 

And, curfed Slavery ! thy iron hand ; 

And led by Luxury Difeafe's trains 

Load human life with unextinguifh'd pains. 

" Here laughs Ebriety more fell than arms, 
And thins the nations with her fatal charms, 
With Gout, and Hydrops groaning in her train, 
And cold Debility, and grinning Pain, 8$ 

With harlot's fmiles deluded man falutes, 
Jtevenging all his cruelties to brutes ! 

Thus tbofe, who have ufed much voluntary exertion in 
their early years, and have continued to do fo, till the decline 
of life commences, if they then lay aiide their employment, 
whether that of a minifter of (late, .a general of an army, or a 
merchant, or manufacturer ; they ceafe to have their faculties 
excited into their ufual a£Uvity, and become unhappy, I fup- 
pofe from the too great accumulation of the fenforial power of 
volition; which wants the acquftoraed ftimulus or motive to 
caufc its expenditure. 

Here laughs Ebriety. 1. 77. 

Ssevior armis 
Luxuria incubuit, vidumque ulcifcitur orkem. Horac* 

L 3 
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There the curft fpells of Su perflation blind, 
And fix her fetters on the tortured mind ; 
She bids in dreams tormenting fhapes appear, 
With fhrieks that fhock Imagination's ear, 
E'en o'er the grave a deeper fhadow flings, 
And maddening Confcience darts athoufand ftings. 



u There writhing Mania fits on Reafbn's throne, 
Or Melancholy marks it for her own, 90 

Sheds o'er the fcene a voluntary gloom, 
Requefts oblivion, and demands the tomb. 



E'en o'er the grave, 1. 87. Many theatric preachers among 
the Methodifts fuccefsfully inculate the fear of death and of Hell, 
and live luxurioufly on the folly of their hearers: thofe who 
fuffer under this infanity, are generally moft innocent and harm - 
lefs people, who are then liable to accufe themfelves of the 
greateft imaginary crimes ; and have fo much intellectual cow- 
ardice, that they dare not reafon about thofe things, which they 
are directed by their priefts to believe. Where this intellectual 
cowardice is great, the voice of reafon is ineffectual ; but that of 
ridicule may fave many from thefe mad-making do&ors ; as the 
farces of Mr. Foote ; though it is too weak to care thofe who 
are already hallucinated. 




ft 
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And laft AfTociation's trains fuggeft 

Ideal ills, that harrow up the br$aft, 

Call for the dead from Time's o'erwhelming main, 

And bid departed Sorrow live again. 

" Here ragged Avarice guards with bolted door 
His ufelefs treafures from the ftarving poor ; 



Jnd laft AjJociat\on\ I. 93. The miferies and the felicities of 
life may be divided into thofe which arife in confequence of irri- 
tation, fenfation, volition, and afibciation; and confift in the 
a&ions of the extremities of the nerves of fenfe, which conftitute 
our ideas ; if they are much more exerted than ufual, or much 
lefs exerted than ufual, they occafion pain ; as when the finger 
is burnt in a candle ; or when we go into a cold bath ; while 
their natural degree of exertion produces the pleafure of life 6r 
exiftence. This pleafure is neverthelefs increafed, when t^e 
fyftem is Simulated into rather ftronger adtior* than ufual, as 
after a copious dinner, and at the beginning of intoxication ; and 
diminiflied, when it is only excited into fomewhat lefs adtivity 
than ufual, which is termed ennui, or irkfomenefs of life. 

Ideal ills, 1. 94. The tooth-edge is an inftance of bodily pain 
occafioned by aflbciation of ideas. Every one in his childhood 
has repeatedly bit a part of the glafs or carthern veflel, in which 
his food has been given him, and has thence had a difagreeablc 

L4 
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Loads the lorn hours with miiery and care, 
And lives a beggar to enrich his heir. $ oq 

Unthinking crowds thy forms, Jmpofturc, gull, 
A Saint in fackcloth, or a Wolf in wool. 
While mad with foolifh fame, or drunk with power, 
Ambition flays histhoufands in an hour; 
Demoniac Envy fcowls with haggard mien, 
And blights the bloom of other's joys, unfeen ; 
Or wrathful Jealoufy invades the grove, 
And turns to night meridian beams of Love J 



i€ Here wide o'er earth impetuous waters fweep, 
And fields and forefts ryfh into the deep ; no 



fenfation in his teeth, attended at the fame time with a jarring 
found: and ever after, when fuch a found is accidentally pro- 
duced, the difagreeable fenfation of the teeth follows by aflbci- 
atior) of ideas ; this ig further elucidated in Zoonomia, Vol. I, 
Sea. XVI. 10. 

£nricb his heir, 1. ioo ? 

Cum fyror haud dubius, cum (it manifefta phrenitis, 
Ut locuples moriaris, egenti vivcrc fato. Juvenal* 
A fVdfin wool x 1. 10$. A wolf in iheep'a clothing. 
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Or dread Volcano with explo! on dire 
Involves the mountains in a flood of fire ; 
Or yawning Earth with clofing jaws inhume* 
Unwarned nations, living in their tombs ; 
Or Famine feizes with her tiger-paw, 
^.nd fwallows millions with unfated maw, 

" There livid Peftilence in league with Dearth 
Walks forth malignant o'er the fhuddering earth, 
Her rapid (hafts with airs volcanic wings, 
Or fteeps in putrid vaults her venom'd flings. 1 20 
Arrefts the young in Beauty's vernal bloom, 
And bears the innocuous Grangers to the tomb ! — - 

" And now, e'en I, whofe verfe relu&ant fings 
The changeful ftate of fublunary things, 

With airs volcanic, 1. 119. Thofc epidemic complaints, which 
are generally termed influenza, are believed toarife from vapours 
thrown out from earthquakes in fuch abundance as to afFe£k large 
regions of the atmofphere, fee Botanic Garden, V. I. Canto IV. 
1. 65. while the difeafes properly termed contagious originate 
from the putrid effluvia of decompolinjj animal or vegetable 
flwtter. 



^ 1 
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Bend o'er Mortality with filent fighs, 
And wipe the fccret tear-drops from my eyes, 
Hear through (he night one toniverfal groan, 
And mourn unfeen for evils not my own, 
With reftlefs limbs and throbbing heart complain, 
Stretch'd on the rack of fentimental pain! 130 
— ^Ah where c^n Sympathy reflecting find 
One bright idea to confole the mind } 

Sentimental pain, 1. 130. Children (hould be taught In their 
early education to feel for all the remediable evils, which they 
obferve in others •, but they fhould at the fame time be taught 
fufficrent firmnefs of mind not entirely to deftroy their own hap- 
pthefsby therr fympathizing with too great fcnfibility with the nu- 
merous irremediable evils, which exift in the prefent fyftem of 
the world : as by indulging that kind of melancholy they decreafe 
the fum total of public happinefc ; which is fo far rather rcpr$- 
henfible than commendable. See Plan for Female Education by 
Dr. Darwin, Johnfon, London, Se&. XVII. 

This has been carried to great excefs in the Eaft by the difci- 
ples of Confucius ; the Gentoos during a famine in India refufcd 
to eat the flefh of cows and of other animals to fatisfy their hun- 
ger, and fave themfelves from death. And at other times th«y 
have been faid to permit fleas apd muf<juitoe§ to feed upon therh 
from this Erroneous fympathy* 
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One ray of light in this terrene abode 

To prove to Man the Goodnefs of his God Y* 

II. " Hear, O ye Sons of Time!" the 

Nymph replies, 
Quick indignation darting from her eyes ; 
" When in foft tones the Mufe lamenting fings, 
And weighs with tremulous hand the fum of things ; 
She loads the fcale in melancholy mood, 
Prefents the evil, but forgets the good. 140 

But if the beam fome firmer hand fufpends, 
And good and evil load the adverfe ends ; 
With ftrong libration, where the Good abides, 
Quick nods the beam, the ponderous gold fubfides. 

"nHear, O ye Sons of Time ! the powers of Life 
Arreft the elements, and ftay their itrife ; 

From wandering atoms, ethers, airs, and gas, 
By combination form the organic mafs ; 

From wandering atoms, 1, 147. Had thofe ancient philofophers, 
who contended that the world was formed from atoms, afcribed 
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And, — as they feize, digeft, fecrete, — difpenfe 
The blifs of Being to the vital Ens. i£o 

Hence in bright groups from .Irritation rife 
Young Pleafure's trains, and roll their azure eyes. 



u With fond delight wc feel the potent charm, 
When Zephyrs cool us, or when fun-beams warm ; 
With fond delight inhale the fragrant flowers, 
Tafte the fweet fruits, which bend the blufhing 

bowers, 
^dmirc the mufic of the vernal grove, 

Or drink the raptures of delirious love. 



their combinations to certain immutable properties received 
from the hand of the Creator, fcrch as general gravitation, che- 
mical affinity, or animal appetency, in (lead of afci ibing them to 
a blind chance ; the deftrine of atoms, as conftitutingorcompo- 
flnrr the material world by the variety of their combinations, fo 
far from leading the mind to atheifm, would (Irengthen the de- 
monstration of the exiftence of a Deity, as the firft caufe of all 
things ; becaufe the analogy refulting from our perpetual expe- 
rience of caufe and effecl would have thus been exemplified 
through univerfal nature. 
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" So with long gaze admiring eyes behold 
The varied landfcape all its lights unfold; 160 
Huge rocks oppofing o'er the ftream project 
Their naked bofoms, and the beams refled: ; 
Wave high in air their fringed crefts of wood, 
And checked ihadows dance upon the flood; 
Green Hoping lawns conftruft the fidelong fcene, 
And guide the fparkling rill that winds between ; 
Conduct on murmuring wings the paufing gale, 

i 

And rural echoes talk along the vale ; 
Dim hills behind in pomp aerial rife, 
Lift their blue tops, and melt into the Ikies. 170 



The varied landfcape , 1. 160. The pleafure we feel on ex- 
amining a fine landfcape, is derived from various fources ; as fii ft 
the excitement of the retina of the eye into certain quantities of 
aflion ; which when there is in the optic nerve any accumulation 
of fenforial power, is always agreeable. 2. When it is excited 
into fuch fucceffive adtions, as relieve each other ; as when a 
limb has been long exerted in one direction, by firetching it 
in another ; as defcribed in Zoonpmia, Se£t. XL. 6. on ocular 
fpe&ra. 3. And laftly by the aflbciations of its parts with fame 
agreeable fentiments, or taftes, as of fublimity, beauty, utility, 
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€t So when by Handel tuned to meafured founds 
The trumpet vibrates, or the drum rebounds; 

Alarm'd we liften with ccftatic wonder 
To mimic battles, or imagined thunder. 

When the foft lute in fweet impaffion'd ftrains 
Of cruel nymphs or broken vows complains; 
As on the breeze the fine vibration floats, 
We drink delighted the melodious notes. 



novelty ; and the objects fuggefting other fentiments, which have 
lately been termed pi&urefque, as mentioned in the note op 
Canto III, I. 230 of this work. The two former of thefe 
fources of pleafure arife from irritation, the laft from afibciation. 

fVe drink delighted y 1. 178. The pleafure we experience from 
inufic, is like that from viewing a landfcape, derived from 
various fources ; as firft from the excitement of the auditory 
nerve into certain quantities of aSion, when there exifts any 
accumulation of fenfotial power, a. When the auditory nerve 
is exerted in fuch fucceffivc actions as relieve each other, 
like Hatching or yawning, as defcribed in Botanic Garden, 
Vol. II, Interlude : the third, thefe fucceffions of found are 
termed melody, and the combinations harmony. . 3. From the 
repetition of founds at certain intervals of time; as we hear 
them with greater facility and accuracy, when we expeft them; 
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But when young Beauty on the realnis above 
Bends her bright eye, and thrills the tones of 
love^ 180 

Seraphic founds enchant this nether fphere ; 
And liftening atfgels lean from Heaven to hear. 

" Next by Sensation led, new joys commence 
From the fine movements of the excited fenfe ; 
In fwarms ideal urge their airy flight, 
Adorn the day-fcenes, and illume the night. 
Her fpells o'er all the hand of Fancy flings, 
Gives form and fubftance to unreal things ; 
With fruits and foliage decks tlie barren wafte, 
And brightens Life with fentiment and tafle ; 190 

becaufc they are then excited by volition, as well as by irrita- 
tion, or at lead the tympanum is then better adapted to affifk 
their production ; hence the two mufical times or bars; and 
hence the rhimes in poetry give pleafure, as well as the mea- 
fore of the verfe; and laftly the pleafure we receive from muiic, 
atife* from the aflbciations of agreeable fentiments with, certain 
proportions, or repetitions, or quantities, or times of founds 
whicruhave been previoufly acquired ; as explained in Zoonoraia 
VoL L Sea. XVL zo. and Se& XXII. 2. 
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Pleafed o'er the level and the rule prefides, 
The painter's btufli, the fculptor's duffel guides, 
With ray ethereal lights the poet's fire, 
Tunes the rude pipe, or firings the heroic lyre : 
Charm'd jound the nymph on frolic footflieps. move 
The angelic forms of Beauty, Grace, and Love. 



u So dreams the Patriot, who indignant draws 
The fwdrd of vengeance in his Country's caufe; 

_ • 

Bright for his brows unfading honours bloom, 
Or kneeling Virgins weep around his tomb. 20a 
So holy tranfports in the cloifter's ihade 
Play round thy toilet, vifionary maid ! 
Charm'd o'er thy bed celeftial voices fing, 
And Seraphs hover on enamour'd wing. 



" So Howard, Moira, Burnett, fought the 
cells> 
Where want, or woe, or guilt in darknefs dwells; 
With Pity's torch illumed the dread domains, 
Wiped the wet eye, and eafed the galling chains; 



'ysn&Atmse? eyr- <y»/^w t#t ^vv 
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With Hope's bright blufhes warm'd the midnight 

air, 
And drove from earth the Demon of Defpair. 310 

Erewhile emerging from the caves of night 
The Friends of Man afcended into light ; 
With foft afluafive eloquence addrefe'd 
The ear of Power to ftay his ftern beheft ; 
At Mercy's call to ftretch his arm and fave 

His tottering vidlims from the gaping grave, 
Thefe with fweet fmiles Imagination greets, 
For thefe fhe opens all her treafured fweets, 
Strews round their couch, by Pity's hand combined, 
Bright flowers of joy, the funihineof the mind; 2ZO 
While Fame's loud trump with founds applaufivc 
breathes 

And Virtue crowns them with immortal wreathes. 



" Thy aits, Volition, to the world impart 
The plans of Science with the works of art ; 
Give to proud Reafon her comparing power, 
Warm every clime, and brighten crtxy hour. 

Vol. III. M 



16* ORIGIN OF SOCIETY. Canto IV. 

In Life's firft cradle, ere the dawn began 
Of young Society to poliih man ; 
The ftaff that propp'd him, and the bow that arm'd, 
The boat that bore him, and the fhed that 
warm'd, 330 

Fire, raiment, food, the ploughfhare, and the fword, 
Arofe, Volition, at thy plaftic word. 

" By thee inftrufted, Newton's eye fublime 
Mark'd the bright periods of revolving time ; 
Explored in Nature's fcencs the effedt and caufe, 
And, charm'd, unravell'd all her latent laws. 
Delighted Hers ch el with reflected light 
Purfues his radiant journey through the night ; 
Doteds new guards, that roll their orbs afar 
In lucid ringlets round the Georgian ftar. 240 

" Infpired by thee, with fcientific wand 
Pleafed Archimedes mark'd the figured fand j 

Mark 9 J the figured fand, 1. 242. The ancient orators feem 
to have fpoken difrefpedfully of the mechanic philofopher s 
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Seized with mechanic grafp the approaching decks, 
And (hook the aflailants from the inverted wrecks. 
— Then cried the Sage, with grand effe&s elate, 
And proud to fate the Syracufian ftate ; 
While crowds exulting fhout their noify mirth, 
* Give where to ftand, and I will move the earth/ 
So Savery, guided his explofive fteam 
In iron cells to raife the balanced beam ; 350 

The Giant-form its ponderous mafs uprears, 
Defcending nods and feems to lhake the fpheres. 

" Led by Volition on the banks of Nile 
Where bloom'd the waving flax on Delta's ifle, 

Cicero mentioning Archimedes, calls him Homunculus e pul- 
vere et radio, alluding to tht cuftom of drawing problems on 
the fand with a ftaff. 

So Savery guided, 1. 249. Captain Savery firft applied the 
preffure of the atmofphere to raife water in confequence of a 
vacuum previoufly produced by the condcnfation of fteam, 
though the Marquis of Worcefter had before propofed to uft 
for this purpofe the^expanfive power of fteam; fee Botanic 
Garden, Vol. I. Canto I. 1. 253. Note. 

The waving JJax 9 1. 254. Flax is faid to have been firft 

U2 
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Piea&d Is is taught the fibrous ftems to bind, 
And part with hammers From the adhefive rind ; 
With locks of flax to deck the diftaff-pole, 
And whirl with graceful bend the dancing fpale. 
In level lines the length of woof to fpread, 
And dart the fhuttlc through the parting 
thread. 360 

So Arkw right taught from Cotton- pods to cull, 
And ftretch in lines the vegetable wool ; 
With teeth of fteel its fibre- knots unfurl'd, 
And with the filver tiflue clothed the world, 



" Ages remote by thee, Volition, taught 
Chain' d down in chara&ers the winged. thought 5 
With filent language maxk'd the letter' d ground, 
And g^ve to fight the evanefcent found. 



difcovercd on the banks of the Nile, and Ifis to have been the 
Jnventrefs of fpiqning and weaving. 

So Ariwfight taught* 1. 26; . See Botanic Garden, Vol. II, 
(JantQ II. J. Sj f Note. 
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Now, happier lot ! enlighten'd realms poiTefi 

f 

The learned labours of the immortal Prefs ; 270 
Nurfed on whofe lap the births of fcience thrive* 
And rifing Arts the wrecks of Time furvive* 



" Ye patriot heroes ! in the glorious cauie 
Of Juftice, Mercy, Liberty, and Laws, 
Who call to Virtue's fhrine the Britilh youths 
And (hake the fenate with the voice of Truth ; 
Roufe the dull ear, the hoodwink* d eye unbind, 
And give to energy the public mind j 



The immortal Prefs, 1. 270. The difcoVery of the art of 
printing has had fo great influence on human affairs, that 
from thence may be dated a newcera in the biftory of mankind. 
As by the diffufion of general knowledge, both of the arts of 
tafte and of ufefulfciences, the public mind has become improved 
to fo. great a degree that though new impofitions baveheenr 
.'perpetually produced, the arts of detecting them bate inaprovjtd 
with greater rapidity. Hence fince the introduction of printing* 
fuperftition has been much lgflened by the rcfotrtiation of »* 
Jigion; and necromancy, aftrology, chiromancy, witchcraft,, aad 
vampyrifm, have vanished from all claffes of fock#; ihough 
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While rival realms with blood unfated wage 
Wide-wafting war with fell demoniac rage ; 280 
In every clime while army army meets, 
And oceans groan beneath contending fleets ; 
Oh fave, oh lave, in this eventful hour 
The tree of knowledge from the axe of power; 
With foftering peace the fuffcring nations blefs, 
And guard the freedom of the immortal Prtfs ! 
So {hall your deathlefs fame from age to age 
Survive recorded in the hiftoric page ; > 

And future bards with voice infpired prolong , 
Your facred names immortalized in long. 290 



" Thy power, Association, next affords 
Ideal trains annex d to volant words, 



fomc are ftill fo weak in the prefent enlightened times as to 
believe in the prodigies of animal magnetifm, and of metallic 
tra&ors ; by this general diffufion of knowledge, if the liberty of 
theprefebe'preferved, mankind will not be liable in this part 
of the world to fink into fuch abjed flavery as exifts at this day 
in China. 



r 
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Conveys to liftening cars the thought fuperb, 
And gives to Language her qxpreffive verb ; 
Which in one changeful found fuggefts the fa& 
At once to be, to fuffer, or to aft ; 
And marks on rapid wing o'er every clime 
The viewlefs flight of evanefcent Time. 



" Call'd by thy voice contiguous thoughts embrace 
Jn endlefs ftreams arranged by Time or Place ; 300 



1 

Her exprejjive verb, I. 294. The verb, or the word, has been 
fo called from its being the mod expreffive term in all languages, 
as it fuggefts the ideas of exiftence, a£tion or fuflering, and of 
time ; fee the Note on Canto III. 1. 371, of this work. 

CalVd by thy voice, 1. 299. The numerous trains of aflbciated 
ideas are divided by Mr. Hume into three clafles, which he has 
termed contiguity, caufation, and refemblance. Nor fhould we 
wonder to find them thus connected together, fince it is the bu- 
finefs of our lives to difpofe them into thefe three clafles ; and 
we become valuable to ourfelves and our friends as we fucceed' 
in it* Thofe who have combined an extenfive clafs of ideas by 
*he contiguity of time or place, are men learned in the hiftory of 
mankind, and of the fciences they have cultivated. Thofe who 
have conne&ed a great clafs of ideas of refemblances, poflefs the 

M 4 
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The Mule hiftoric hence in every age 
Gives to the world her inter efting page ; 
While in bright landfcape from her moving pen, 
Rife the fine tints of manners and of men. 



" Call'dby thy voice Refemblance next defer ibes 
Her fitter- thoughts in lucid trains or tribes ; 
Whence pleafed Imagination oft combines 
By loofe analogies her fair defigns ; 
Each winning grace of polifh'd wit beftows 
To deck the Nymphs of Poetry and Profe. 310 

fourcc of the ornaments of poetry and oratory, and of all rational 
analogy. While thofe who have connc&ed great claffes of ideas 
of caufation, are furniflied with the powers of producing effects. 
Thefe are the men of adtive wifdom who lead armies to vi&ory, 
and kingdoms to profperity ; or difcover and improve the fciences 
which meliorate and adorn the condition of humanity. 

Polled wit he/laws > 1. 309. Mr. Locke defines wit to confift 
of an affemblage of ideas, brought together with quicknefs and 
variety, wherein can be found any refemblance or congruity, 
thereby to make up pleafant pictures and agreeable vifions in the 
fancy. To which Mr, Addifon adds, that thefe rauft occafioa 
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" Laft, at thy potent nod, £fFe& and Caufe 
Walk hand in hand accordant to thy laws ; 
Rife at Volition's call, in groups combined, 
Amufe, delight, inftruft, and ferve Mankind ; 
Bid raifed in air the ponderous ftru&ure ftand, . 
Or pour obedient rivers through the land ; 
With cars unnumber'd crowd the living ftreets, 
Or people oceans with triumphant fleets. 



" Thy magic touch imagined forms fupplies 
From coloured light, the language of the eyes; 33a 
On Memory's page departed hours inferibes, 
Sweet fcenes of youth, and Pleafure's vaniflvd tribes- 

furprifc as well as delight ; Spe&ator, Vol. I. No. LXIL Sec 
Note on Canto III. 1. 145. and Additional Note VIL 3^ 
Perhaps wit m the extended ufe of the word may mean to e*- 
prefs all kinds of fine writing, as. the word Tafte is applied to alt 
agreeable vifible obje&s, and thus wit may mean defcriptive 
fublimity, beauty, the pathetic,, or ridiculous, but when ufed in 
the confined fenfe, as by Mr. Locke and Mr. Addifon as above, 
it may probably be better defined a combination of ideas with 
agreeable novelty, as tjiis may be effe&ed by oppofition as well 
ai by refemblance. 6 
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By tbee Antinous leads the dance fublime 
On wavy ilep, and moves in meafured time ; 
Charmed round the Youth fucceffive Graces throng, 
And Eafe conduces him, as he moves along ; 
Unbreathing crowds the floating form admire, 
And Veftal bofoms feel forbidden fire. 

" When rapp'dCjEcin a breathes her matin vow, 
And lifts to Heaven her fair adoring brow ; 330 
From her fweet lips, and rifing bofom part 
Impaflion'd notes, that thrill the melting, heart ; 
Tuned by thy hand the dulcet harp flie rings, 
And founds refponfive echo from the firings ; 
Bright fcenes of blifs in trains fuggefted move, 
And charm the world with melody and love. 



III. " Soon the fair forms with vital being blefs'd 
Time's feeble children, lofe the boon poflefs'd ; 

The goaded fibre ceafes to obey, 

And fenfe deferts the uncontradile clay ; 340 

« ■ 

* 

The goaded fibrty 1. 339. Old age confifts in the inaptitude to 
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While births unnumber'd, ere the parents die, 
The hourly wafte of lovely life fupply ; 
And thus, alternating with death, fulfil 
The filent mandates of the Almighty Will ; 
Whofe hand unfeen the works of nature dooms 
By laws unknown — who gtyes, and who 

RESUMES. 



" Each pregnant Oak ten thoufand acorns forms 
Profufely fcatter'd by autumnal ftorms ; 
Ten thoufand feeds each pregnant poppy flieds 
Pljpftifely fcatter'd from its waving heads ; 350 



motion from the inirritability of the fyftem, and the confequent 
want of fibrous contraction ; fee Additional Note VII. 

Ten thoufand feeds, 1. 349. The fertility of plants in refpeft 
to feeds is often remarkable ; from one root in one fummer the 
feeds of zea, maize, amount to 2000 ; of inula, elecampane, to 
30OO ; of helianthus, funflower, to 4000 j of papaver, poppy, 
32600 ; of nicotiana, tobacco, to 40300 ; to this mud be added 
the perennial roots, and the buds. Buds, which are fo many 
herbs, in one tree, the trunk of which does not exceed a fpan in 
thicknefs, frequently amount to 10000 ; Lin. Phil. Bot. p. 86. 
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The countlefs Aphides, prolific tribe, 

With greedy trunks the honey *d lap imbibe; 



The coimtlefs Jpb'ides, 1. 35 1. The aphifes, pucerons, or vine 
fretters, are hatched from an egg in the early fpring, and are all 
called females, as they produce a living offspring about once in a 
fortnight to the ninth generation, which are alfo all of them 
females ; then males are alfo produced, and by their intercourfe the 
, females become oviparous, and depofit their eggs on the branches, 
or in the bark, to be hatched in the enfuing fpring. 

This double mode of reproducTion, fo exactly refembling the 
buds and feeds of trees, accounts for the wonderful increafe of 
this infecH, which according to Dr. Richardfon, confifts often 
generations, and of fifty at an average in each generation; fo that 
the fum of fifty multiplied by fifty, and that product again mul- 
tiplied by fifty-nine times wouldgive the product of one egg only 
in countlefs millions ; to which muft be added the innumerable 
eggs laid by the tenth generation for the renovation of their pro- 
geny in the enfuing fpring. 

The honey d fap, 1. 352. The aphis punctures with its fine 
probofcis the fap-veflels of vegetables without any vifible woundL 
and thus drinks the fap juice, or vegetable chyle, as it afcends. 
Hence on the twigs of trees they ftand with their heads down- 
wards, as I have obferved, to acquire this afcending fap -juice 
with greater facility. The honey dew. on the tipper furface of 
leaves is evacuated by thefe infefis, as they hang on the underfide 

6 



Canto IV. OF GOOD AND EVIL. 173 

Swarm on each leaf with eggs or embryons big, 
And pendent nations tenant every twig. 

Amorous with double fex, the fnail and worm, 
Scoop'd in the foil, their cradling caverns form; 

Heap their white eggs, fecure from froft and floods, 
And crowd their nurferies with uncounted broods. 
Ere yet with wavy tail the tadpole fwims, 
Breathes with new lungs, or tries his nafcent 
limbs ; 360 



of the leaves above ; when they take too much of this faccharine 
jujee during the vernal or midfummer fap-flow of mod vegetaT 
bles ; the black powder on leaves is alfo their excrement at other 
times. The- vegetable world feems to have efcaped total deftruc- 
tion frdm this infe& by the number of flies, which in their larva 
flate prey upon them ; and by the ichneumon fly, which depofits 
its eggs in them. Some vegetables put forth ftiff briftles with 
points round their young (hoots, as the mofs-rofe, apparently to. 
prevent the depredation of thefe infe&s, fo injurious to them by- 
robbing them of their chyle or nourifliment. 

The tadpole fwims, 1. 359. The progrefs of a tadpole from a 
fiih to a quadruped by his gradually putting forth his limbs, and 
at length leaving the water, and breathing the dry air, is a fub- 
je& of great curjqfity, as if. refembles fo much the incipient (late 



k 
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Her countlcfs fhoals the amphibious frog forfakes, 
And living iflands float upon the lakes. 
The migrant herring fteers her myriad bands 
From feas of ice to vifit warmer flrands ; 
Unfathom'd depths and climes unknown explores, 
And covers with her fpawn unmeafured fliores. 
— All thefe, increafing by fucceffivc birth, 
Would each o'erpeople ocean, air, and earth. 

" So human progenies, if unreftrain'd, 
By climate friended, and by food fuftain'd, 370 
O'er feas and foils, prolific hordes ! would fprea4 
Erelong, and deluge their terraqueous bed ; 
But war, and peftilence, difeafe, and dearth, 
Sweep the fuperfluous myriads from the earth. 
Thus whik new forms reviving tribes acquire 
Each paffing moment, as the old expire ; 
Like infe&s fwarming in the noontide bower* 
Rife into being, and cxift an hour ; 

of all other quadrupeds, and men who are aquatic animals in the 
uterus, and become aerial ones at their birth. 
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The births and deaths contend with equal ftrife, 
And every pore of Nature teems with Life ; 380 
Which buds or breathes from Indus to the Poles, 
And Earth's vaft furface kindles, as it rolls ! 

" Hehce when a Monarch or a mufhroom dies, 
Awhile extincft the organic matter lies ; 
But, as a few fhort hours or years revolve, 
Alchemic powers the changing mafs diflblve; 
Born to new life unnumber'd infefts pant, 
New buds furround the microfcopic plant ; 
Whofe embryon fenfes, and unwearied frames, 
Feel finer goads, and blufh with purer flames ; 390 

Which buds or breathes > 1. 381. Organic bodies, befides the 
carbon, hydrogen, azote, and the oxygen and heat, which are 
combined with them, require to be alfo immerfed in loofe heat 
and loofe oxygen to preferve their mutable exigence ; and hence 
life only exifts on or near the furface of the earth ; fee Botan* 
Garden, VoL I. Canto IV. 1. 419. L 'organization, le fenti- 
ment, le movement fpontane, la vie, n'exiftent qu'a la furface 
de la terre, et dans les lieux expofes a la lumi£re. Trait e de 
Chimie par M. Lavoifier, Tom. L p. 202. 

Born to new life, 1, 387. From the innumerable births of 
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Renafccnt joys from irritation fpring, 
Stretch the long root, or wave the aurelian 
wing. 



" When thus a fquadron or an army yields, " 
And feftering carnage loads the waves or fields ; 
When few from famines or from plagues furvive, 

Or earthquakes fwallow half a realm alive ; — 

While Nature finks in Time's deftru&ive ftorms, 

The wrecks of Death are but a change of forms ; 

Emerging matter from the grave returns, 

Feels new defires, with new fenfations burns; 400 
With youth's firft bloom a finer fenfe acquires, 
And Loves and Pleafures fan the rifing fires. — 



the laTger infecls and the fpontaneous productions of the micro- 
scopic ones, every part of organic matter from the recrements of 
4ead vegetable or animal bodies, on or near the furface of the 
earth, becomes again prefently reanimated ; which by increafing 
the number and quantity of living organizations, though many 
of them exifl but for a (hort time, adds to the fum total of 
terreftrial (lappinefs. 
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Thus fainted Paul, 'O Death!* exulting cries, 
' Where is thy fting? O Grave! thy vidorics?* 

Immortal Happinefs from realms deceafed 
Wakes, as from fleep, unleflen'd or increafed ; 
Calls to the wife in accents loud and clear, 
Sooths with fwect tones the fympathetic ear ; 
Informs and fires the revivefcent clay, 
And lights the dawn of Life's returning day. 41a 

" So when Arabia's Bird, by age opprefs'd, 
Confumes delighted on his fpicy neft ; 

Thus fainted Paul, 1. 403. The do&rine of St. Paul teaches 
the refurre&ion of the body in an incorruptible and glorified 
fiate, with confeioufnefs of its previous exiftence ; he therefore 
juftly exults over the fting of death, and the vi&ory of the grave. 

And lights the dawn, 1. 410. The fum.total of the happinefi . 
of organized nature is probably increafed rather than diminifhed, 
when one large old animal dies, and is converted into many 
thoufand young ones ; which are produced or fupported vtrith 
their numerous progeny by the fame organic matter. Linnaeus 

aflerts, that three of the flies, called mufca vomitoria, will con- 

■ • 

fume the body of a dead horfe, as foon as a lion can ; Syft. Nat. 
So when Arabia's bird, 1. 411. The ftory of the Phoenix 

Vol. III. N 
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A filial Phoenix from his afhes Springs, 

Crown'd with a ftar, on renovated wings; 
Afccnds exulting from his funeral flame, 
And foars and (hines, aiiother and the fame. 

u So erA the £>age with fciefttific truth 
In Grecian temples taught the attentive youth } 
With ceafelefs change how reftlefs atoms pals 
From life to life, a transmigrating mafs ; 420 

How the fame organs, which to day compoie 

> 

The poifbnous henbane, or the fragrant rofe, 

fifing from its own aflies with a ftar upon its head feems to have 
fceen an hieroglyphic emblem of the deftruclion and re fu imita- 
tion of'ali things; fee Bo tan. Garden, Vol. I. Canto IV. I.389* 

So erji the Sage $ 1. 417. It is probable, that the perpetual 
transmigration of matter from one body to another, of all vege- 
tables and animals, during their lives, as well as after their deaths, 
was obferved by Pythagoras ; which he afterwards applied to the 
foul, or fpirit of animation, and taught, that it pafled from one 
animal to another as a puni foment for evil deeds, though 
without con&ioufnefs of its previous exigence; and from this 

do&rine he inculcated a fyftem of jnoraljty and benevolence, 

* 

as all creatures thus became related to each other* . 
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May with to morrow's Tun new forms compile, 
Frown in the Hero, in the Beauty fmile. - 
Whence drew the enlighten'd Sage the moral plan, 
That man ihould ever be the friend of man \ 
Should eye with tendernefs all living forms, 
His brother-emmets, and his fifter- worms* 

u Hear, ye Sons of Time! your final doom, 
And read the characters, that mark your tomb: 430 
The marble mountain, and the fparry fteep* 
Were built by myriad nations of the deep, — • 

The marble mountain, 1. 431. From the increafecf knowledge 
in Geology during the prefent century, owing to the greater 
attention of philofophers to the fituations of the different mate- 
rials, which compofe the ftrata of the earth, as well as to fheitf 
chemical properties, it feems clearly to appear, that the nucleus 
of the globe beneath the ocean confided of granite; and that on 
this the great beds of lime-ftone were formed from the (hells ol 
marine animals during the innumerable primeval ages of the 
world ; and that whatever ftrata lie on thefe beds rf lime-done* 
or on the granite where the lime-ftone doe* not cover it, were 
formed after the elevation of tflands and continents above the 
(urface of the fea by the recrements of vegetables and of 
terreftrial animals ; fee on this fobjeft Botanic Garden, Vol/t 
Additional Note XXIV. 
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Age after age, who form'd their fpiral (hells, 
Their fea-fan gardens and their coral cells ; 
Till central fires with unextinguifhed fway 
Bailed the primeval iflands into day; — 
The fand-fill'd ftrata ftretch'd from pole to pole ; 
Unmeafured beds of clay, and marl, and coal, 
Black ore of manganefe, the zinky ftone, 
And dufky fteel on his magnetic throne, 440 
In deep morals, or eminence fuperb, 

Role from the wrecks of animal or herb ; 
Thefe from their elements by Life combined, 
Form'd by digeftion, and in glands refined, 
Gave by their juft excitement of the fenfe 
The Blifs of Being to the vital Ens. 

» - * 

"Thus the tall mountains, that embofs the lands, 
Huge ifles of rock, and continents of fands, 

« 

Whofc dim extent eludes the inquiringfight, 449 

Are mighty Monuments of past Delight; 

* . * * * " 

Art mighty monuments, 1. 4501 The reader is referred to a 
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Shout round the globe, how Reproduction drives 
With vanquifli'd Death,— and Happinefs furvivcs ; 
How Life incrcafing peoples every clime, 
And young renafcent Nature conquers Time ; 
—And high in golden chara&ers record 
Theimmenfe munificence of Nature's Lord!— 



few pages on this fubjed in Phytologia, Sc&. XIX* 7* if 
where the felicity of organic life is conddered more at large ; 
but it is probable that the moft certain way to eftimate the 
happinefs and mifery of organic beings ; as it depends on the 
adtions of the organs of fenfe, which conftitute ideas ; or of th$ 
mufcular fibres which perform locomotion ; would be to confider 
thofe a&ions, as they are produced or excited by the four fen* 
forial powers of irritation, fenfation, volition, and aflbciation* 
A fmall volume on this fubje& by fome ingenious writer, might 
pot only amufe, as an objefk of curiofity ; but by (bowing the 
world the immediate fources of their pains and pleafures might 
teach the means to avoid the one, and to procure the other, and 
thus contribute both ways to increafe the fum Xot/sA of organic 
happinefs. 

How Lift irtfreafing> 1. 453. Not only the yaft calcareous 
provinces, which form fo great a part of the terraqueous globe, 
and alio whatever reds upon them as clay, marl, fand, and coal, 
were formed from the fluid elements of heat, oxygen, azote, and 

lSf 3 



l3* ORJGIN OF SOCIETY, Cahto IV. 

. *' He gives and guides the fan s attraftive force, 
Ai*d fleers the plaaets in theijr filver courfe ; 



Jiydrogen .along with carbon, phofphorus, and perhaps a few 
Other fubftances, which the fcience of chemiftry has not yet 
jdecompofed ; and gave the pleafure of life to the animals and 
Vegetables, which fprmed fhero ; and thus eonftitute monument? 
of the pad happinefs of thofe organized beings. But as thofe 
remains of former life are not again totally decompofed, or con-, 
yerted into their original elements, they fupply more copious 
food to the fucceffion of pew animal or vegetable beings on their 
furface; \vhjch copflfts of materials convertible into nutriment 
with lefs labour or activity of the digeftive powers; and hence 
the quantity or pumber of organized bodies, and their improve- 
ment in fize, as vyel} as their happinefs, has been' continually 
x increafing, along with the folifl parts of the globe ; and will 
probably continue to increafe, till the wholp terraqueous fphere, 
and all that inhabit jt (hall diffolye by a general conflagration, 
and be again reduced to their elements. 

Thus all the funs, and the plapets, which circle round them,, 
may again fink into pt\p central chaos; and may again by ex- 
plofions produce a new world ; which in procefs of time may. 
referable thfe prefent one, and at length again undergo the fame 
cataftrophe ! thefe great events may be the refult of the immu- 

table laws impreffed on matter by the Great Caufe of Caufes, 

■ . . - . ' - » ■ • ■* 

rarent of Parents, Ens Entium ! 
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Through brazen. gates along fufurrant allies 
Stream round their Goddess the fucceflive files j 
Curve above curve to golden feats retire, 
And ftar with beauty the refulgent quire. 480 

And flrft to Heaven $he confecrated throng 
With chant alternate pour the adoring fong, 
Swell the full hymn, now high, and now profound, 

With fweet refponfive fymphony of found. 
Seen through their wiry harps, below, above, 
Nods the fair brow, the twinkling fingers move ; 
Soft-warbling flutes the ruby lip commands, 
And cymbals ring with high uplifted hands. 

To Chaos next the notes melodious pafs, 
How funs exploded from the kindling mafs, 490 



3p Cbaas next. 1. 4.89. 

Namque cancbat uri magnum per inane coadb 
Scmina terrarumque, spiimacque, mariftjuc faifient; 
Et liquidi fimul ignis ; ut his exordia primis 
Proma, et tpfe tener mundi concreverit orbis. 

Viae. Ec. VI. L 3x4 
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Waved o'er the vaft inane their trefTes bright, 
And charm'd young Nature's opening eyes with 

Hght. 

Next from each fun how fpheres relu&ant burft, 
And fecond planets iffued from the firft. 
And then to Earth defcends the moral drain, 
How ifles, emerging from the fliorelefs main, 
With fparkling ftreams and fruitful groves began, 
And form'd a Paradife for mortal man, 

Sublimer notes. record Celestial Love, 
And high rewards in brighter climes above ; 500 
How Virtue's beams with mental charm engage 
Youth's raptured eye, and warm the froft of age, 
Gild with foft luftre Death's tremendous gloom, 
And light the dreary chambers of the tomb, 
JSow fell Remorfe fhall ftrike with venom'd dart, 
Though mail'd in adamant, the guilty heart ; 
Fierce furies drag to pains and realms unknown 
The blood-ftain d tyrant from his tottering throne^ 
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By hands unfccn are ftruck aerial wires, 
And Angel-tongues areheard amid the quires ;_5io 
From aifle to aifle the trembling concord floats, 
^tid the wide roof returns the mingled notes, : 
Through each fine nerve the keen vibrations dart. 
Pierce the channd ear, and thrill the echoing 
heart*— 

Mcte the fweet voice, and ftill the quivering 

* •"■•-•» 

firings, 

Now , Silence hovers on unmoving wings,— 

% — Slow to the altar fair Urania bends 

Her graceful march, the facred fteps afcends, 

High in the midft with glazing cenfer ftapds, 

And fcatters incenfe with illumined hands : 539 

Thrice to the Goddess bows with folemn paufc. 

With trembling awe the myftic veil withdraws* 

And, meekly kneeling on the gorgeous fhrine, 

Lifts her ecftatic eyes to Truth Divine ! $Z$ 

ESD Qr CANTO IV. 
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we fee, if there can be any difference in infinity of 
power ! 

Another prejudice which has prevailed againft 
the fpontaneous production of vitality, feems to 
have arifen from the mifreprefentation of this doc- 
trine, as if the larger animals had been thus pro- 
duced ; as Ovid fuppofes after the deluge of Deu- 
calion, that lions were feen rifing put of the mud 
of the Nile, and ftruggling to difentangle. their 
hinder parts. It was not confidered, that animals 
and vegetables have been perpetually improving by 
reproduction ; and that fpontaneous vitality was 
only to be looked for in the fimpleft organic beings, 
as in the fmalleft microfcopic animalcules; which 
perpetually, peihaps hourly, enlarge themfelves by 
reproduction, like the roots of tulips from feed, 
pr the buds of fcedling trees, which die annually, 
leaving others by folitary reproduction rather more 
perfect than themfelves for many fuccefiivc' years, 
till at length they acquire fexual organs or flowers. 

A third prejudice againft the exiftence of fpon- v 
taneous vital productions has been the fuppofed 
want of analogy ; this has alfo arifen from the ex- 
pectation, that the larger or more complicated ani- 
mals ihould be thus produced; which have acquired 
their prefent perfection by fucceffiye generations 
during an tincounted feries of ages. Add to this, 
that the want of analogy oppofes the credibility of 
all new difcoveries, as of the magnetic needle, and 
coated eleCtric jar, and Galvanic piie^ which ihould 
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therefore certainly be well weighed and nicely in- 
veftigated before diftindl credence is given them ; 
but then the want of analogy mod at length yield 
to repeated ocular demonftration. 



PRELIMINARY OBSERVATIONS. 

II. Concerning the fpontaneous production of 
the fmalleft microfcopic animals it fhould be firft 
obferved, that the power of reproduction diftin* 
guifhes organic being, whether vegetable or animal, 
from inanimate nature. The circulation of fluids 
in veflels may exift in hydraulic machines, but the 
power of reproduction belongs alone to life. This 
reproduction of plants and of animals is of two 
kinds, which may be termed folitary and fexuah 
The former of thefe, as in the reproduction of the 
buds of trees, and of the bulbs of tulips, and of the 
polypus, and aphis, appears to be the firft or rood 
fimple mode of generation, as many of thefe organic 
beings afterwards acquire fexual organs, as the 
flowers offeedling trees, and of feedling tulips, and 
the autumnal progeny of the aphis. See Phytologia. 

Secondly, it fhould be obferved, that by repro- 
duction organic beings are gradually enlarged and 
improved; which may perhaps more rapidly and 
uniformly occur in the fimpleft modes of animated 
being ; but occalionally alfo in the more compli- 
cated and perfect kinds. Thus the buds of a feed* 
ling tree, or the bulbs of feedling tulips, become 

Vol. Ill, O 
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larger and ftronger in the fecond year than the firft, 
and thus improve till they acquire flowers or fexes; 
and the aphis, I believe, increafes in bulk to the 
eighth or ninth generation, and then produces a 
fexual progeny. Hence the exiftence of fponta- 
neous vitality is only to be expeded to be found in 
the fimpleft modes of animation, as the complex 
ones have been formed by many fucceffive repro- 
ductions. 



EXPERIMENTAL FACTS. 



III. By the experiments of Buffon, Reaumur, 
Ellis, Ingenhouz, and others, microfcopic animals 
are produced in three or four days, according to 
the warmth of the feafon, in the infufions of all 
vegetable or animal matter. One or more of thefe 
gentlemen put fome boiling veal broth into a phial 
previoufly heated in the fire, and fealing it up her- 
metically or with melted wax, obferved it to be 
replete with animalcules in three or four days. 

Thefe microfcopic animals are believed to poflefs 
a power of generating others like themfelves by fo- 
litary reprodu&ion without fex; and thefe gradually 
enlarging and improving for innumerable fucceffive 
.generations. Mr Ellis in Phil. Tranfad. V. LIX. 
gives drawings of fix kinds of animalcula infuforia, 
which increafe by dividing acrofs the middle into 
two diftindt animals. Thus in pafte compofed of 
flour and water, which has been fuffered to become 
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acefcent, the animalcules called eels, vibrio aflguil- 
lula, are feen in great abundance ; their motions are 
rapid afad flroilg ; they £re viviparous, and produce 
at intervals a numerous progeny i animals fimilaf to 
thefeare alfd found hi vinegdr: Naturalift's Mif- 
cellany by Shaw and Noddef, Vol. It. Thefe ells 
were probably at firft as minute as other micro- 
fcopic animalcules; but by frequent, perhaps hourly 
reproduction, have gradually become the large ani- 
mals above defcribed, poffeffing wonderful ftrength 
and activity. 

To fuppofe the eggs of the former microfcopxfc 
animals to float in the atmofphere, arid pafs through 
the fealed glafs phial, is fo contrary to apparent 
nature, as to be totally ificfredible ! and as the latter 
are viviparous, it is equally abfiird to fuppofe, that 
their parents float univerfally in the atmofphere to 
lay their young in pafte or vinegar ! 

Not only microfcopic animals appear to be pro- 
duced by d fpontarieous vital procefs, and then 
quickly improve by folitary generation like the buds 
of trees, or like the polypus and aphis, but there 
is one vegetable body, which appears to be produced 
by a fpolitaineotis vital procefs, ahd is believed to be 
propagated and enlarged in fo fliort a time by foli- 
tary generation as to become vifible to the naked 
eye ; I mean the green matter fifft attended to by 
Dr. Prieftley, atnd-catlled by hirt conferva fdntinalid. 
The proofs, that this material is a vegetable, are 
from its giving up fo much oxygen, when expofed 
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to the funfhine, as it grows in water, and from it* 
green colour. 

Dr. Ingenhouz aflerts, that by filling a bottle 
with well-water, and inverting it immediately into 
a bafin of well-water, this green vegetable is formed 
in great quantity; and he believes, that the water 
itfelf, or fome fubftance contained in the water, is 
converted into this kind of vegetation, which then 
quickly propagates itfelf. 

M. Girtanner afiertS; that this green vegetable 
matter is not produced by water and heat alone, 
but requires the fun's light for this purpofe, as he 
fcbferved by many experiments, and thinks it arifes 
from decompofing water deprived of a part of its 
oxygen, and laughs at Dr. Prieftley for believing that 
the feeds of this conferva, and* the parents of mi- 
erofcopic animals, exift univerfally in the atmof- 
phere, and penetrate the (ides of glafs jars j Philof. 
Magazine for May 1 800. 

Befides this green vegetable matter of Dr. Prieftley, 
there is another vegetable, the minute beginnings 
of the growth of which Mr. Ellis obferved by his 
microfcope near the furface of all putrefying vege- 
table or animal matter, which is the mucor or 
mouldinefs; the vegetation of which was amazingly 
quick fo as to be almoft feen, and foon became fo 
large as to be vifiblc to the naked eye. It is diffi- 
cult to conceive how the feeds of this mqcor can 
float fo univerfally in the atmofphere as to fix itfelf 
on all putrid matter in all places. 
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THEORY OF SPONTANEOUS VITALITY. 

IV. In animal nutrition the organic matter of the 
bodies of dead animals, or vegetables, is taken into 
the ftomach, and there fuffers decompofitions and 
new combinations by a chemical procefs 1 . Some 
parts of it are however abforbed by the la&eals at 
faft as they are produced by this procefs of digef- 
tion; in which circum fiance this procefs differs 
from common chemical operations. 

In vegetable nutrition the organic matter of dead 
animals, or vegetables, undergoes chemical decom- 
pofitions and new combinations on or beneath the 
furface of the earth ; and parts of it, as they are pro- 
duced, are perpetually abforbed by the roots of the 
plants in contadt with it ; in which this alfo differs 
from common chemical proceflcs. 

Hence the particles which are produced from 
dead organic matter by chemical decompofitions or 
new confequent combinations, are found proper for 
the purpofes of nutrition of living vegetable and 
animal bodies, whether thefe decompofitions and 
new combinations are performed in the ftomach or 
beneath the foil. 

For the purpofes of nutrition thefe digefled or 
decompofed recrements of dead animal or vegetable 
natter are abforbed by the la deals of the ftomachs 
of animals or of the roots of vegetables* and carried 
into the circulation of their blood, and thefe com* 

OS 
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pofe new organic parts to replace others which are 
deftroyed, or to increafe the growth of the plant or 
animal. 

It is probable, that as in inanimate or chemical 
combinations, one of the coiripofing materials muff 
poifefs a power of attraction, and the other an ap- 
titude to be attraded ; fo in organic or animated 
com pofit ions there muft be particles with appeten- 
cies to unite, and other particles with propensities 
to be united with them. 

Thus in the generation of the buds of trees, it is 
probable that two kinds of vegetable matter, as they 
are feparated from the folid fyftero, and float in 
the circulation, become arretted by two kinds of 
vegetable glands, and are then depofed beneath the 
cuticle of the tree, and there join together forming 
a new vegetable, the caudex of which extends from 
the plumula at the fummit to the radicles beneath 
the foil, and constitutes a fingle fibre of the bark. 

Thefe particles appear to be of two kinds ; one 
of them pofleffing an appetency to unite with the 
Qlher, and the latter a propenfity to be united with 
the fonder; and they are probably feparated from 
the vegetable blopd by two kinds of gland6, one 
reprefenting thofe of the anthers, and the others thofe 
of the ftigmas, in the fexual organs of vegetables; 
which is fpoken of at large in Phytologia. Sedt VII. 
and in Zoonomia, Vol. I. Se&. XXXIX. 8. of the 
third edition, in o6tavo; where it is likewife (hown, 
that pone pf thefe parts whiph arp depqfitpd beneath 
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the cuticle of the tree, is in itfelf a complete vegej 
table embryon, but that they form one by their 
reciprocal conjunction. 

So in the fexual reprodu&ion of animals, certain 
parts feparated from the living organs, and floating 
in the blood, are arretted by the fexual glands of 
the female, and others by thofe of the male. Of 
thefe none are complete embryon animals, but form 
an embryon by their reciprocal conjunction. 

There hence appears to be an analogy between 
generation and nutrition, as one is the production of 
new organization, and the other the reft oration of 
that which previoufly exifted ; and which may there* 
fore be fuppofed to require materials fomewhat 
fimilar. Now the food taken up by animal la&ea\f 
is previoufly prepared by the chemical procels of 
digeftion in the ftomach ; but that which is taken 
up by vegetable ladleals, is prepared by chemical 
diflfolution of organic matter beneath the furface of 
the earth. Thus the particles, which form gene- 
rated animal cmbryons, are prepared from dead 
organic matter by the chemico-animal procefles of 
fanguification and of fecretion; while thofe which 
form fpontaneous microfcopic animals or micro- 
fcopic vegetables are prepared by chemical diflblq- 
tions and new combinations of organic matter in 
watery fluids with fufficient warmth. 

It may be here added, that the produdUon and 
properties! of fome kinds of inanimate matter^ are 
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tlmoft as difficult to comprehend as thofe of thd 
firapleft degrees of animation. Thus the elaftic 
gum, or caoutchouc, and fome fbflile bitumens, 
when drawn out to a great length, contract them-? 
felves by their elafticity, like an animal fibre by 
ftimglus. The laws of aClion of thefe, and all 
bther elaftic bodies, are not yet underftood ; as the 
laws of the attraction of cohefion, to produce thefe 
effeCts, muft be very different from thofe of general 
attraction, fince the farther the particles of elaftic 
bodies are drawn from each other till they feparate, 
the ftronger they feem to attract ; and the nearer 
they are prefled together, the more they feem 
to repel ; as in bending a fpring, or in extending 
fc piece of elaftic gum; which is the reverfe to 
what occurs in the attractions of difunited bodies; 
ind much wants further inveftigation. So the 
fpontaneous production of alcohol or of vinegar, 
by the vinous and acetous fermentations, as well as 
the production of a mucus by pptrefaCtion which 
will contraCl when extended, feems aim oft as diffi- 
cult to underftand as the fpontaneous production of 
a fibre from decompofing animal or vegetable fyb- 
{hmces, which will contract when ftimulated, and 
thus conftitutes the primordium of life. 

Some of the microfcopic animals are faid to 
remain dead for many days or weeks, when the fluid 
in which they exifted is dried up, and quickly to 
recover life and motiop by the frefh addition o( 
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water and warmth. Thus the chaos redivivum of 
Linnseus dwells in vinegar and in bookbinders 
pafte ; it revives by water after having been dried 
for years, and is both oviparous and viviparous; 
Syft. Nat. Thus the vorticella or wheel animal, 
which is found in rain water that has flood fome 
days in leaden gutters, or in hollows of lead on the 
tops of houfes, or in the flime or fediroent left by 
fuch water, though it difcovers no flgn of life 
except when in the water, yet it is capable of con- 
tinuing alive for many months though kept in a 
dry ftate. In this ftate it is of a globalous fhape, 
exceeds not the bignefs of a grain of fand, and no 
figns of life appear; but being put into water, in 
the fpace of half an hour a languid motion begins, 
the globule turns itfeif about, lengthens itfelf by 
flow degrees, aflumes the form of a lively maggot, 
and moft commonly in a few minutes afterwards 
puts out its wheels, fwimming vigoroufly through 
the water as if in fearch of food * or elie, fixing 
itfelf by the tail, works the wheels in fuch a man- 
per as to bring its food to its mouth ; Englilh En- 
cyclopedia, Art. Animalcule* 

Thus fome ihell-fnails in the cabinets of the 
purious have been kept in a dry ftate for ten years 
pr longer, and have revived on being moiftcned 
with warmifh water* Philof. xranladl. So eggs 
find feeds, atter many months torpor, are revived by 
Warmth and mpifture ; hence it may be concluded, 
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that even the organic particles of dead animals may, 
when expofed to a due degree of warmth and moif- 
ture, regain fome degree of vitality, fince this is done 
by more complicate animal organs in the inftances 
above mentioned. 

The hydra of Linnaeus, which dwells in the rivers 
of Europe under acquatic plants, has been obferved 
by the curious of the prefent time, to revive after it 
has been dried, to be reftored after being mutilated, 
to multiply by being divided, to be propagated from 
fmall portions, to live after being inverted; all which 
would be beft explained by the do&rine of fpon- 
taneous reproduction from organic particles not yet 
completely decompofed. 

To this fliould be added, that thefe microfcopic 
animals are found in all folutions of vegetable or 
animal matter in water; as black pepper fteeped in 
water, hay fuffered to become putrid in water, and 
the water of dunghills, afford animalcules in aftof- 
nifhing numbers. See Mr. Ellis's curious account 
of Animalcules produced from an infufion of Pota- 
toes and Hempfeed ; Philof. Tranfaft. Vol. LIX, 
from all which it would appear, that organic parti* 
cles of dead vegetables and animals, during their 
ufual chemical changes into putridity or acidity, do 
not lofe all their organization or vitality, but retain 
fo much of it as to unite with the parts of-living 
animals in the procefs of nutrition, or unite and 
produce new complicate animals by fecretion as 
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in generation, or produce very fimple microfcopie 
animals or microfcopie vegetables, by their new 
combinations in warmth and moifture. 

And finally, that thrfe microfcopie organic bodies 
are 'multiplied and enlarged by folitary reproduction 
without fexual intercourfe till they acquire greater 
perfe&ion or new properties. Levvenhoek obferved 
in rain-water which had flood a few days the foiaiU 
eft fcarcely vifible microfcopie animalcules, and in 
a few more days he obferved others eight times as 
large ; Engliftx Encyclop. Art Animalcule, 



CONCLUSION, 



There is therefore no abfurdity in believing that 
the mod fimple animals and vegetables may be pro- 
duced by the congrefs of the parts of decom- 
pofing organic matter, without what can properly be 
termed generation, as the genus did not previoufly 
exift; which accounts for the endlefs varieties, as 
well as for the immenfe numbers of microfcopie 
animals, 

TKe green vegetable matter of Dr. Prieflley, which 
is university produced in flagnant water, and the 
mucor, or mouldinefs, which is feen on the furface of 
all putrid vegetable and animal matter, have probably 
no parents, but a fpontarieous origin from thecongrefs 
of the decompofing organic particles, and afterwards 
propagate themfelves. Some other fungi, as thole 
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growing in clofe wine-vaults, or others which arife 
from decaying trees, or rotten timber, may perhaps be 
owing to a fimilar fpontaneous produdion, and not 
previoufly exift as perfed organic beings in the juices 
of the wood, as fome have fuppofed. In the lame 
manner it would feem that the common efculent 
mulhroom is produced from horfe dung at any time 
and in any place, as is the common practice of 
many gardeners; Kennedy on Gardening. 

APPENDIX. 

The knowledge of mierofcppic animals is dill in 
its infancy : thofe already known are arranged by 
Mr. Muller into the following claffts; but it is 
probable, that many more claffes/as well as innu- 
merable individuals, may be difcoverexi by improve* 
ments of the microfcope, as Mr. Herfchell has dis- 
covered fo many thoufand ftars, which were before 
invifible, by improvements of the telefcope. 

Mr. Muller's claffes confift of 

L Such as have no External Organs. 

1. Monas: Pun&ifbrmis. A mere point. 

2. Proteus : Mutabilis. Mutable. 

3. Volvox: Sphaericum. Spherical. 

4. Enchelis: Cylindracea. Cylindrical. 

5. Vibrio r Elongatum. Long. 

« 

* Membranaceous. 

6. Cyclidium: Ovale. Oval. 

7. Paramecium: Oblongum. Oblong. 
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8. Kolpoda: Sinuatum. Sinuous. 

9. Gonium : Angulatum, With angles* 
10. Burfaria. Hollow like a purfe. 

II. Thofe that have External Organs. 

* Naked, or not enclofed in a ftiell. 

1. Cercaria : Caudatum. With a tail. 

» 

2. Trichoda : Crinitum. Hairy. 

3. Iterona.: Corriiculatum. With horns. 

4. tlimantopus : Cirratum. Cirrated. 

5. Leucophra: Ciliatum undique. Every part 

ciliated. 
ft Vorticella: Ciliatum apice. The apex ci- 
liated. 

* Covered with a {hell, 
7. Brachiomus: Ciliatum apice. The apex 
ciliated. 

1. Thefe animalcules "are difcotered in two or 
three days in all decompofitions of organic matter, 
whether vegetable or animal, in moderate degrees of 
warmth with fufficient moifture. 

2. They appear to enlarge in a few days, and 
fome to change their form ; which are probably 
converted from more firople into more complicate 
animalcules by repeated reprodu&ions. See Note 
VIII. 

3. In their early ftate they feem to multiply by 
viviparous lblitary reproduction, either by external 
divifion, as the fmaller ones, or by an internal pro« 
geny, as the eels in pafte or vinegar j and laftly, in 
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their more mature ftate, the larger ones are faid to 
appear to have fexual connexion, Engl. Encyelop. 

4. Thofe animalcules difcovered in puftules of 
the itch, in the feces of dyfenteric patients, and in 
fcmine raafculino, I fuppofe to be produced by the 
fbgnation and incipient decompofition of thofe ma* 
terials in their receptacles, and not to exift in the 
living blood or recent fecretions ; as none, I believe 
have been difcovered in blood when firft drawn 
from the arm, or in fluids newly fecreted from the 
glands, which have not previoufly ftagnated in their 
refervoirs. 

5. They are obferved to move in all directions 
with eafe and rapidity, and to avoid obftacles, and 
not to interfere with each other in their motions. 
When the water is in part evaporated, they are feen 
to flock towards the remaining part, and fhow great 
agitation. They fuftain a great degree of cold, as 
fome inle&s, and perifh in much the fame degree of 
heat as deftroys infe&s j all which evince that they 
are living animals. 

And it is probable, that other or fimilar animal- 
cules may be produced in the air, or near the furface 
of the earth, but it is not fo eafy to view them as in 
water ; which as it is tranfparent, the creatures pro* 
duced in it can eafily be obferved by applying a 
drop to a microfcope. I hope that microfcopic re* 
fearches may again excite the attention of philofo- 
phers, as unforeseen advantages may probably be 
derived from them, like the difcovery of a new 
world. 
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NOTE II. 
THE FACULTIES OF THE SENSORIUM. 

Next the long nerves unite their filver train. 
And young Senfatim permeates the brain. 

Canto 1. 1. 250. 

I. The fibres, which conftitute the mufcles and 
organs of fenfe, poflefs a power of contraction. The 
circumftances attending the exertion of this power ^ i 
of contraction conftitute the laws of animal motion* ' 
as the circumftances attending the exertion of the 

power of attraction conftitute the laws of motion of 
inanimate matter. 

II. The fpirit of animation is the immediate caufe 
of the contraction of animal fibres, it refides in the 
brain and nerves, and is liable to general or partial 
diminution or accumulation. 

III. The ftimulus of bodies external to the mo- 
ving organ is the remote caufe of the original con*- 
tradtions of animal fibres. 

* IV. A certain quantity of ftimulus produces irri- 
tation, which is an exertion of the fpirit of animation 
exciting the fibres into contraction. 

V. A certain quantity of contraction of animal fibres, 
if it be perceived at all, produces pleafure ; a great- 
er or lefs quantity of contraction, if it be perceived 
at all, produces pain; thefe conftitute fenfation. 
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VI. A certain quantity of fen fat ion produoes de- 
fire or averfion ; thefe conftitute volition. 

VII. All animal motions which have occurred at 
the fame time, or in immediate fucceffion, become 
fo connected, that when one of them is reproduced, 
the other has a tendency to accompany or fucceed it. 
When fibrous contractions fucceed or accompany 
Other fibrous contractions, the connexion is termed 
aflbciation ; w hen fibrous contractions fucceed fen- 
forial motions, the connexion is termed caufation ; 
when fibrous and fenforial motions reciprocally in- 
troduce each other, it is termed catenation of animal 
motions. 

VIII. Thefe four faculties of the fenforium du- 
ring their inactive date are termed irritability, fen- 
Ability, voluntarity, and aflbciability ; in their 
a6tive ftate they are termed as above irritation, fen- 
fat ion, volition, aflbciation. 

Irritation is an exertion or change of fome extreme 
part of the fenforium refiding in the mufcles or 
organs of fenfe, in confequence of the appulfes of 
external bodies. 

Senfation is an exertion or change of the central 
parts of the fenforium, or of the whole of it, begin- 
ning at fome of thofe extreme parts of it, which re* 
fide in the mufcles or organs of fenfe. 

Volition is an exertion or change of the central 
parts of the fenforium, or of the whole of it, termi- 
nating in fome of thofe extreme parts of it, which 
xefide in the mufcles or organs of fenfe. 



Kote in* Volcanic fires. *q 9 . 

Aflbciation is an exertion or change of fome ex- 
treme part of the fenforium refiding in the mufclea 
or organs of fenfe, in confequence of fome antece- 
dent or attendant fibrous contractions ; fee Zoono- 
mia, Vol. I. 

The word fenforium is ufed to exprefs not only 
the medullary part of the brain, fpinal marrow, 
,, nerves, organs of fenfe and mufcles, but alfo at the 
fame time that living principle, or fpirit of anima- 
tion, which refides throughout the body, without 
being cognizable to our fenfes except by its efie&s. 



NOTE III.— VOLCANIC FIRES, 

Next when imprifori d fires in central caves 
Burfi the firm earthy and drank the headlong waves. 

Canto 1. 1- 202. 

The great and repeated explofions of volcanoes 
are ' fliown by Mr. Mitchell in the Philofoph. 
Tranfadl. to arife from their communication with 
the fea, or with rivers, or inundations ; and that 
after a chink or crack is made, the water rufliing 
into an immenfe burning cavern, and falling on 
boiling lava, 4 is inftantly expanded into fleam, and 
produces irreflftible explofions. 

As the firft volcanic fires had ntf previous vent, 
Vol.111. P 
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and were probably more central, and larger in quan- 
tity, before they bur ft the cruft of the earth then in- 
tire, and as the fea covered the whole, it muft rapidly 
fink down into every opening chink ; whence thefe 
primeval earthquakes were of much greater extent, 
and of much greater force than thofe which occur 
in the prefent era. 

It (hould be added, that there may be other elaf- 
tic vapours produced by great heat from whatever 
will evaporate, as mercury, and even diamonds ; 
which may be more elaftic, and confequently exert 
greater force than the fteam of water, even though 
heated red hot. Which may thence exert a fuffici- 
ent power to raife iflands and continents, and even 
to throw the moon from the earth. 

If the moon be fuppofed to have been thus 
thrown out of the great cavity which now contains 
the South Sea, the immenfe quantity of water flow- 
ing in from the primeval ocean, which then covered 
the earth, would much contribute to leave the con- 
tinents and iflands, which might be raifed at the 
fame time above the furface of the water. In later 
days there are accounts of large ftones falling from 
the Iky, which may have been thus thrown by 
explofion from fome diftant earthquake, without 
fuffieient force to caufe them to circulate round 
the earth, and thus produce numerous fmall moons- 
or fatellites. 

Mr. Mitchell obferves, that the agitations of the 
earth from, the great earthquake at Lifb0n were felt 
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in this country about the fame time after the (hock 
as found would have taken in paffing from Lifboq 
hither ; and thence afcribes thefe agitations to the 
Vibrations of the fol id earth, and not to fubteteaneoili 
caverns of communication ; Philof. Tranfa6t. But 
from the exiftence of warm fprings at Bath and 
Buxton, there muft certainly be unceafing fubter* 
raneous fires at fome great depth beneath thofe 
parts of this ifland; fee on this fubje6l Botanic 
Garden, Vol. IL Cknto IV. 1. 79, note* Fof am 
account of the noxious vapours emitted from volca* 
boes, fee Botanic Garden, Vol. II. Cant. IV. 1. 328* 
bote. For the milder effe&s of central fires, feel 
Botanic Garden, VoL I. Cant, I. 1. 13t), aiyl Addi- 
tional Note VI, 
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NOTE IV.— MUSQUITO. 

So from deep lakes the dread Mufquito fprings ; 
Drinks thefoft breeze, and dries his tender wings* 

Canto 1. 1. 327. 

The gnat, or mufquito, culex pipicns* The larva 
of this infe& lives chiefly in water, and the pupa 
moves with great agility. It is fifhed for by ducks ; 
and, when it becomes a fly, is the food of the young 
of partridges, quails, fparrows, fwallows, and other 
fmall birds. The females wound us, and leave a 
red point > and in India their bite is more venemous. 

Pa 
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The male has its antennae and feelers feathered, 
and feldom bites or fucks blood ; Lin. Syft. Nat. 

It may be driven away by fmoke, efpecially by 
that from inula helenium, elecampane ; and by that 
of cannabis, hemp. Kalm. It is faid that a light 
in a chamber will prevent their attack on fleeping 
perfons. 

The gnats of this cbuntry are produced in great- 
er numbers in fome years than others, and are then 
feen in fwarms for many evenings near the lakes or 
rivers whence they arife j and, I fuppofe, emigrate to 
upland fituations, where fewer of them are produced. 
About thirty years ago fuch a fwarm was obferved 
by Mr.*Whitehurft for a day or two about the lofty 
tower of Derby church, as to give a fufpicion of the 
fabric being on fire. 

Many other kinds of flies have thsir origin in the 
water, as perhaps the whole clafs of neuroptera* 
Thus the libellula, dragon fly : the larva of which 
hurries amid the water, and is the cruel crocodile of 
aquatic infe&s. After they become flies, they prey 
principally on the clafs of infedls termed lepidoptera 
and diptera of Linnaeus. The ephemera is another 
of this order, which rifes from the lakes in fuch 
quantities in fome countries,, that the nifties have 
carried cart-loads of them to manure their com 
lands ; the larva fwims in the water : in its fly.ftate 
the pleafures of life are of fhort duration, as its mar- 
riage, production of its progeny, and funeral,, are 
often celebrated in one day. The phryganea is 
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another fly of this order ; the larva lies concealed 
under the water in moveable cylindrical tubes of 
their own making. In the fly-ftate they inftitute 
evening dances in the air in fwarms, and are fifhed % 
for by the fwallows. 

Many other flies, who do not leave their eggs in 
water, contrive to lay them in moift places, as the 
oeftros bovis, the larvae of which exift in the bodies 
of cattle, where they are nouriihed during the winter, 
and are occafionally extra&ed by a bird of the crow- 
kind called buphaga. Thefe larvae, are alfo found 
in the fiomachs of horfes, whom they fometimes 
dellroy ; another fpecies of them adhere to the anus 
of horfes, and creep into the loweft bowel, and are 
called bolts y and another fpecies enters the frontal 
finus of fheep, occafioning a vertigo called the turn* 
The mufca pendula lives in ftagnant water; the larva 
is fufpended by a thread-form refpiratory tube ; of the 
mufca chamaeleon, the larva livtfs in fountains, and 
the fly occafionally walks upon the water. The 
mufca vomitoria is produced in carcafles ; three of 
thefe flies confume the dead body of a horfe as foon 
as a lion. Lin. Syft. Nat. 
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NOTE V.— AMPHIBIOUS ANIMALS, 

Softill the Diodons, amphibious tribe> 
With twofold lungs thefea and* air imbibe. 

Cant. I. 1. 331, 

■ 

D. D. Garden differed the amphibious creatqrc 
called diodon by Linnaeus, and was amazed to find 
that it poflefTed both external gills and internal 
lungs, which he defcnbed and prepared and fent to 
Linnaeus ; who thence put this animal into the order 
nantes of his clafs amphibia. He adds ?ilfo, in his 
account of polymprpha before the clafs amphibia., 
that fome pf this clafs breathe by lungs only, and 
Others by both lungs and gills. 

Some amphibious quadrupeds, as the beaver, 
water rat, and otter, are faid to have the foramen 
Ovale of the heart open, which communicates from 
one cavjty of it tp the pther ; and that, during their 
Continuance under water, the blood can thus for a 
time circulate without paffing through the lungs; 
but as it cannot by thefe means acquire oxygei* 
either from the air or water, thefe creatures find it 
frequently neceffary to rife to the furface to refpire, 
As this foramen ovale is always open in the foetus 
of quadrupeds, till after its birth that it begins tQ 
refpire, it has been propofed by fome to keep young 
puppies three or four times a day for a minute or 
two under warm water tp prevent this communis 



JIotb V, AMPHIBIOUS ANIMALS, 315 

cation from one cavity of the heart to the other 
from growing up; whence it has been thought 
fuch dogs might become amphibious. It is alfo 
believed that this circuraftance has exifted in fome 
divers for pearl ; whofe children are faid to have 
been thus kept under water in their early infancy 
to enable them afterwards to fucceed in their em- 
ployment 

But the moil frequent diftin&ion of the amphi- 
bious animals, that live much in the water, is, that 
their heart confifts but of one cell ; and as they are 
pale creatures with but little blood, and that colder 
and darker coloured, as frogs and lizards, they re* 
quire lefs oxygen than the warmer animals with a 
greater quantity and more fcarlet blood 1 and thence, 
though they have only lungs, they pan day long 
under water without great inconvenience ; but are 
all of them, like frogs, and crocodiles, and whales, 
jieceffitated frequently to rife above the furface for 
gir. 

In this circumftance of their pofleffing a one- 
celled heart, and colder and darker blood, they 
approach to the ftate of fifh ; which thus appear 
not to acquire fo much oxygen by their gills from 
the water as terreftrial animals do by their lungs 
from the atmofphere ; whence it may be concluded 
that the gills of fifh do not decompofe the water 
which pafles through them, and which contains fo 
much more oxygen than the air, but that they only 
procure a foiall quantity of oxygen from the air 

P4 
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which is diffufed in the water ; which alfo is further 
confirmed by an experiment with the air-pump, as 
fifh foon die when put in a glafs of water into the 
exhaufted receiver, which they would not do if 
their gills had power to decompofe the water and 
obtain the oxygen from it. 

The lamprey, petromyzon, is put by Linnaeus 
amongft the nantes, which are defined to poflefs 
both gills and lungs. It has feven fpiracula, or 
breathing holes, on each fide of the neck, and by 
its more perfect lungs approaches to the ferpent 
kind ; Syft. Nat. The means by which it adheres 
to ft ones, even in rapid ftreams, is probably owing 
to a partial vacuum made by its refpiring organs like 
fucking, and may be compared to the ingenious 
method by which boys are feen to lift large ftones 
Jn the ftreet, by applying to them a piece of ftrong 
moift leather with a firing through the centre of it; 
which, when it is forcibly drawn upwards, produces 
ft partial vacuum under it, and thus the ftone is 
' Supported by the preflure of the atmofphere. 

The leech, hirudo, and the re mora, echeneis, ad<- 
bereftrongty to objects probably by a fimilar method* 
I once faw ten or twelve leeches adhere to each foot 
of an old horfe a little above his hoofs, who was 
grazing in a morafs, and which did not lofe their 
hold when be moved about* The bare-legged 
travellers in Ceylon are faid to be much infefted by 
leeches; and the fea -leech, hirudo muricata, is faid 
to adhere to fiflj, and the remora is faid tp adhept 
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to fhips in fuch numbers as to retard their pro- 

grefs. 

The refpiratory organ of the whalfe, I fuppofe, is 
pulmonary in part, as he is obliged to come fre- 
quently to the fur face, whence he can be purfued 
after fee is ftruck with the harpoon; and may 
neverthelefs be in part like the gills of other fifh, as 
he feems to draw in water when he is below the fur- 
face, and emits it again when he rifes above it 
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NOTE VL— HIEROGLYPHIC CHARACTERS. 

Sq erft as Egyffs rude defigns explain. 

Cantq I. 1, 351, 

The outlines of animal bodies, which gave names 
to the conftellations, as well as the characters ufed 
in chemiflry for the metals, and in aftronomy for 
the planets, were originally hieroglyphic figures, 
ufed by the magi of Egypt before the invention of 
letters, to record their discoveries in thofe fciences. 

Other hieroglyphic figures feem to have been 
defigned to perpetuate the events of hiftory, the 
difcoveries in other arts, and the opinions of thofe 
ancient philofophers on other fubjecfts. Thus their 
figures of Venus for beauty, Minerva for wifdom, 
Mars # aijd Bellona for war, Hercules* for ftrength, 
and many others, became afterwards the deities of 
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of Greece and Rome; and together with the figures 
of Time, Death, and Fame, conftitute the language 
of the painters to this day. 

From the limilarity of the chara&ers which de- 
signate the metals in chemiftry, and the planets in 
aftronomy, it may be concluded that thefe parts of 
fcience were then believed to be conne&ed; whence 
aftrology feems to have been a very early fuperftition. 
Thefe, fo far, conftitute an univerfal vifible language 
in thofe fciences. 

So the glory, or halo, round the head is a part of 
the univerfal language of the eye, defignating a holy 
perfon ; wings on the fhoulders denote a good angel* 
and a tail and hoof denote the figure of an evil demon; 
to which may be added the cap of liberty and the 
tiara of popedom. It is to be wifhed that many 
other univerfal characters could be introduced into 
practice, which might either conftitute a more com- 
prehend ve language for painters, or for other arts; 
as thofe of ciphers and figns have done for arith- 
metic and algebra, and crotchets for mufic, and the 
alphabets for articulate founds; fo a zigzag line 
made on white paper by a black-lead pencil, which 
communicates with the furface of the mercury in 
the barometer, as the paper itfelf is made constantly 
to move laterally by a clock, and daily to defcend 
through the fpace neceffary, has ingeniously pro- 
duced a moft accurate vifible account of the rife and 
fall of the mercury in the barometer every hour in 
the year, 
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Mr. Grey's Memoria Technica was defigned as 
an artificial language to remember numbers, as of the 
eras> or dates of hiftory. This was done by fubfti- 
tuting one confonant and one vpwel fpr each figure 
of the ten ciphers ufed in arithmetip, and by com* 
pofing words of thefe letters; which words Mr. Grey 
makes into hexameter verfes, and produces an au? 
dible jargon, which is to be committed to ipempry, 
and pccafionally analyfed into numbers when re- 
quired. An ingenious French bptanift, Monfieur 
Bergeret, has propofed to apply this idea of Mr. Grey 
to a botanical nomenclature, by making the flame of 
each plant tp confift of letters, which, when analyfed, 
were to fignify the number ofthe clafs, order, genus, 
and fpecies, with a defcription alfo of fome particu- 
lar part ofthe plant, which was (Jefigned to be both 
fan audible and vifible language. 

Bifhop Wilkiris, in his elaborate "Eflay towards 
a Real Character and a Philofophical Language,' ' 
has endeavoured £0 prpduce, with the greateft firrj- 
plicity, and accuracy, and concifenefs, an univerfal 
language both to be written and fpoken, for the pur- 
ppfeof the communication of all our ideas with greater 
exa&nefs and lefs labour than is done in common 
languages, as they are now fpoken and written. But 
we have to lament that the progrefs of general fcience 
is yet too limited both for his purpofe, and for that 
even of a nomenclature for botany ; and that the 
fcience of grammar, and even the number and man- 
ner of the pronunciation ofthe letters of the' alphabet, 
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are not yet determined with fuch accuracy as would 
be neceflary to conftilute Bifhop Wilkins's grand 
defign of an univerfal language, which might faci- 
litate the acquirement of knowledge, and thus add 
*o the power and happinefs of mankind. 



NOTE VII.— OLD AGE AND DEATH. 

The age-worn fibres goaded to contract, 
By repetition jpalfied, ceafe to aft. 

Canto II. 1. 4. 



1. EFFECTS OF AGE. 

The immediate caufe of the infirmities of age, 
or of the progrefs of life to death, has not yet been . 
» well afcertained. The anfwer to the queftion, why 
animals become feeble and difeafed after a time, 
though nourished with the fame food which in- 
creafed their growth from infancy, and afterwards 
fupported them for many.years in unimpaired health 
and ftrength, mufi be fought for from the laws of 
animal excitability, which, though at firft increafed, 
is afterwards diminifhed by frequent repetitions of 
its adapted ftimulus, and at length ceafes to obey it. 

1 . There are four kinds of ftimulus which induce 
the fibres to contradt, which cdnftitute the mufcles 
pr the organs of tenfe; as, firft, The application of 
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external bodies, which excites into acYion the fen- 
forial power of irritation ; 2dly, Pleafure and pain, 
which excite into adtion the fenforial power of fen- 
fation ; 3dly, Defire and averfion, which excite into 
a&ion the power of volition; and laftly, The fibrous 
contradtions, which precede aflbciation, which is 
another fenforial power; fee Zoonomia, Vol. I. 
Sea. II. 13. . 

Many of the motions of the organic fyftem, which 
areneceffary to life, are excited by more than one 
.of thefe ftimuli at the fame time, and fome of them 
occafionally by them all. Thus refpiration is gene- 
rally caufed by the ftimulus of blood in the lungs, 
or by the fenfationbf the want of oxygen; bnt is 
alfo occafionallyvolunfary. The adtions of the heart 
alfo, though generally owing to the ftimulus of the 
blood, are alfo inflamed by the aflbciation of its 
motions with thofe of the ftomach, whence fome- 
times arifes an inequality of the pulfe, and with 
other parts of the fyflem, as with the capillaries, 
whence heat of the fkin in fevers with a feeble 
pulfe: fee Zoonomia. They are alfo occafionally 
influenced by fenfation, as is feen in the palenefs 
occafioned by fear, or the blulh of. fhame and 
anger; and laftly the motions of the heart are 
Sometimes aflifted by volition ; thus in thofe who 
are much weakened by fevers, the pulfe is liable 
to ftop during their fleep, and to induce great 
diftrefs; which is owing at that time to the total 
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fufpen.fion of voluntary poorer; the fame occurs 
during fleep in fome afthmatic patients. 

2. The debility of approaching age appears to-bd 
induced by the. ina&ivity of many parts of the 
fyftem, or their, difobedienoe to their ufual kinds 
and quantities of ftirhulus: thus the pallid appear- 
ance of the fkin of old age is owing tp the inac- 
tivity of the heart, which ceafes to obey the irri- 
tation caufed by the flimulus of the blood, or its 
aflbciation with other moving organs with its for* 
mer energy ; whence the capillary arteries are not 
fufficiently difterided in their diaftole> and confe* 
quently contract by their elafticity, fo as to clofe 
"the canal, and their fides gradually coalefce. Of 
thefe, thofe which are moft diftent from the hearty 
and of the fmalleft diameters, will fooneft clofe, 
and become impervious; hence the hard pulfe of 
aged patients is occafioned by the coalefcence of 
the fides of the vafa vaforum, or capillary arteries 
of the coats of the other arteries* 

The veins of eldferly people become turgid or 
difiended with blood* and ftand prominent on the 
{kin ; for as thefe do not poflefs the elafticity of the 
arteries, they become diftended with accumulation 
of blood* when the heart by its leflened excitability 
does not cbntradt fufficiently forcibly, or frequently, 
to receive, as fail as ufual, the returning blood; and 
their apparent prominence on the fkin is occafioned 
by the deficient fecretion of fat or mucus in the 
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cellular membrane ; and alfo to the contraction and 
coalefcence and confequent lefs bulk, of many ca- 
pillary arteries. 

3. Not only the mufcular fibres lofe their degree 
of excitability from age, as in the above examples; 
and as may be obferved in the tremulous hands and 
feeble ftep of elderly perfons ; but the organs of 
fenfe become lefs excitable by the ftimulus of ex- 
ternal obje&s; whence the fight and hearing become 
defective ; the ftimulus of the fenforial power of 
fenfation alfo lefs affe&s the aged, who grieve lefs 
for the lofs of friends or for other difappointments ; 
it fhould neverthelefs be obferved, that when 
the fenforial power of irritation is much ex- 
haufted, or its production much diminifhed; the 
fenforial power of fenfation appears for a time t& 
be increafed ; as in intoxication there exifis a kind 
of delirium and quick flow of ideas, and yet the 
perfon becomes fo weak as to totter as he walks ; 
bot this delirium is owing to the defedl of voluntary 
power to correct the ftreams of ideas by intuitive 
analogy, as in dreams : fee Zoonomia : and thus alfo- 
thofe who are enfeebled by habits of much vinous 
potation, or even by age alone, are liable to weep 
at fhaking hands with a friend, whom they have 
not lately feen; which is owing to defeat of volun- 
tary power to corredt their trains of ideas caufed by 
fenfation, and not to the increafed quantity of fen- 
fation, as I formerly fuppofed. 
The fame wan* of voluntary power to keep the: 
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trains of fenfitive ideas confiftent, and to compare 
them by intuitive analogy with the order of nature 
is the occafion of the ftartingat the clapping to of a 
door, or the fall of a key, which occafions violent 
furprife with fear and fometimes convulfions, ia 
very feeble hyfterical patients, and is not owing I 
believe (as I formerly fuppofed) to increafed fen- 
fation ; as they are lefs fenfible to fmall ftimuli than 
when in health. 

Old people are lefs able alfo to perform the vo- 
luntary exertions of exercife or of reafoning, and 
laftly the aflbciation of their ideas becomes more 
imperfect, as they are forgetful of the names 
of perfons and places ; the affociations of which 
are lefs permanent, than thofe of the other words 
of a language, which are more frequently re- 
peated. 

4. This difobedience of the fibres of age to their 
ufual ftimuli, has generally been afcribed to repe- 
tition or habit, as thofe who live near a large clock, 
or a mill, or a waterfall, foon ceafe to attend to the 
perpetual noife of it in the day, and fleep during 
the night undifturbed. Thus all medicines, if re- 
peated too frequently, gradually lofe their effect ; 
as wine and opium ceafe to intoxicate : fome dif* 
agreeable taftes, as tobacco, by frequent repetition 
ceafe to be difagreeable ; grief and pain gradually 
diminifh, and at length ceafe altogether; and hence 
life itfelf becomes tolerable. 

This diminifhed power of contraction of the 
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fibres of the mufcles or organs of fenfe, which con- 
ftitutes permanent debility or old age, may arife 
from a deficient fecretion of fenforial power in the 
brain, as well as from the dif obedience of the mufcles 
and organs of fenfe to their ufual ftimuli ; but this 
lefs production of fenforial power muft depend on 
the inactivity of the glands, which compofe the 
brain, and are believed to feparate it perpetually 
from the blood ; and is thence owing to a fimilar 
caufe with the inaCtion of the fibres of the other 
parts of the fyftem. 

It is finally eafy to underftand how the fibres 
may ceafe to aCt by the ufual quantity of ftimulus 
after having been previoufly expofed to a greater 
quantity of ftimulus, or to one too long continued; 
becaufe the expenditure of fenforial power has 
then been greater than its production ; but it is 
not eafy to explain why the repetition of fibrous 
contractions, which during the meridian of life did 
not expend the fenforial power fafter than it was 
produced ; or only in fuch a degree as was daily 
feftored by reft and fleep, fhould at length in the 
advance of life expend too much of it ; or other- 
wife, that le%<pf it fhould be produced in tl^e 
brain ; or rcfide in the nerves ; laftly that the fibres 
jhould become lefs excitable by the ufual quantity 
of it 

5^ But thefe faCts would feem tp fhow, that all 
parts of the fyftem are not changed as we advance 
in life, as fom? have fuppofed ; as ia that cafe it 
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might have preferved for ever its excitability ; and 
it might then perhaps have been eafier for nature 
to have continued her animals and vegetables for 
ever in their matute flate, than perpetually by a 
complicate apparatus to have produced new ones, 
and fuffer the old ones to perifli ; for a further ac- 
count of ftimulus and the qonfequent animal ex- 
ertion, fee Zoonomia, Vol. L Se#* 12. 



JI. MEANS OF PREVENTING OLD AGE. 

The means of preventing the approach of age 
muft therefore confift in preventing the inexcita- 
bility of the fibres, or the diminution of the pro- 
duction of fenforial power. 

1. As animal motion cannot be performed with- 
out the fluid ^matter of heat, in which all things 
sire immerfed,. and without a fufficient quantity of 
moifture to prevent rigidity ; nothing feems fo well 
adapted to both thefe purpofes as the ufe of the 
warm bath ; and efpecially in thofe, who becom^ 
thin or efnaciated with age, and who have a hard 
and dry fkin, with hardnefc of the eoat of the ar- 
teries; which feels under the finger like a chord; 
the patient fhould fit in warm water for half an 
hour every day, or alternate days, or twice a week ; 
the heat fhould be about ninety-eight degrees on 
Fahrenheit's fcale, or of fuch a warmth as may be 
moff agreeable to his fensation; but on leaving the 
bath he fhould always be kept fo cool, whether he 
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goes into bed, or continues* up, as not fenfibly to 
perfpire. 

There is a popular prejudice, that the warm bath 
relaxes people, and that the Cold bath braces them ; 
which are mechanical terms belonging to dnims 
and fiddle-ftrings, but not applicable except meta- 
phorically to animal bodies, and then commonly 
riiean weaknefs and ftrength -, during the continu- 
ance in the bath the patient does not lofe weight, 
unlefs he goes in after a full meal, but generally 
weighs heavier as the abforption is greater than 
the perfpiration ; but if he fuffers himfelf to fweat 
on his leaving the bath> he will undoubtedly be 
weakened by the increafed a&ioft of the fyftemy 
and its exhauftion : the fame occurs to thofe who 
are heated by exefcife, of by wine* or fpice, but 
not during . their continuance in the warm bath : 
whence we may conclude, that the wafrn bath is the 
moft harmlefs of all thofe flimuli, which are greater 
than our natural habits have accuftomedus to; and 
that it particularly cbuntera&s the approach of old 
age in emaciated people With dry fkins. 

It may be here bbferved in favour of bathing, 
that fome fifli are believed to continue to a great 
age, and continually to enlarge in fize, as they ad- 
vance in life. ; and that long after their ftate of 
puberty. I have feen perch fall of fpawn,. which 
wete lefs than two inches long; and it is known, 
that thejr will grow to fix or. -tight times thatfiaqj 
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it is laid, that the whales, which have been caught 
of late years, are much lefs in fize than thofe, which 
were caught, when firft the whale-fifhery was efta- 
blifhed ; as the large ones, which were fuppofed 
to have been fome hundred years old, are believed 
to be already deftroyed. 

All cold-blooded amphibious animals more flowly 
wafte their fenforial power; as they are accuftomed 
to lefs ftimulus from their refpiring lefs oxygen ; 
and their movements in water are flower than thofe 
of aerial animals from the greater refiftance of the 
element There befides feems to be no obftacle 
to the growth of aquatic animals ; as by means of 
the air-bladder, they can make their fpecific gravity 
the fame as that of the water in which they fwim. 
And the moifture of the element feems well adapted 
to counteract the rigidity of their fibres ; and as 
their exertions in locomotion, and the prdTure of 
jbme parts on others, are fo much lefs than in the 
bodies of land animals. 

2. But as all exceffive ftimuli exhauft the fenfo- 
rial power, and render the fyftem lefs excitable for 
a time till the quantity of fenforial power is reflored 
by fleep, or by the diminution or abfence of ftimu- 
lus ; which is feen by the weaknefs of inebriates for 
*"** day at leaft after intoxication. And as the fre- 
quent repetition of this great and unnatural ftimulus 
of fermented liquors produces a permanent debility, 
or difobedience of the fyftem to the ufual and na- 
tural kinds and quantities of ftimulus, as occurs in 
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thofe who have long been addi&ed to the ingurgita- 
timn of fermented liquors. 

And as, fecondly, the too great .deficiency of the 
quantity of natural ftimuli, as of food, and warmth, 
or of frefhair, produces alfo difeafes; as is often 
feen in the children of the poor in large towns, who 
become fcrofulous from want of due nourifhment, 
and from cold, damp, unairy lodgings. 

The great and principal means to prevent the 
approach of old age and death, muft conlift in the 
due management of the quantity of every kind of 
flimulus, but particularly of that from obje&s ex- 
ternal to the moving organ ; which may excite into 
a&ion too great or too finall a quantity of the fen- 
forial power of irritation, which principally actuates 
the vital organs. Whence the ufe of much wine, 
or opium, or fpice, or of much fait, by their unna- 
tural ftimulus induces confequent debility, and 
Shortens life, on the one hand, by the exhaustion 
of fenforial power ; fo on the other hand, the want 
of heat, food, and freih air, induces debility from 
defe& of ftimulus* and a confequent accumulation 
of fenforial power, and a general debility of the 
fyftem. Whence arife the pains of cold and hun- 
ger, and thofe which are called nervous ; and which 
are the caufe of hyfteric, epileptic, and perhaps of 
asthmatic paroxyfms, and of the cold fits of fever. 

3. Though all exceffes of increafe and decreafe 
of ftimulus fhould be avoided, yet a certain variation 
of ftimulus feems to prolong the excitability of the 
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fyftem ; as during any diminution of the ufual 
quantity of ftimulus, an accumulation of fenforial 
poyrer is produced: and in confequence the excita- 
bility, which was leffened by the a&ion of habitual 
ftimulus, become*-reftored. Thus thofe, who are 

i • ' " 

uniformly habituated to njuch artificial heat, as in 
warm parlours in the winter months, lofe their irri- 
tability in fome degree, and become feeble like hot- 
houfc plants i but by frequently going for a time 
into the cold air, the fenforial power of irritability 
is accumulated and they become ftronger. 

Whence it may be deduced, that the variations of 
the cold and heat of this climate contribute to 
ftrcngtheij its inhabitants, who are more a6live and 
Vigorous, and live longer, than thofe of either much 
warmer or much colder latitudes. 

This accumulation of fenforial power from dimi- 
nution of ftimulus any one may obferve, who in fe- 
vere weather may lit by the fire-fide till he is chill 
and uneafy with the fenfation of cold ; bijt if he 
walks into the frofty air for a few minuses, an accu- 
mulation of fenforial povyer is produced by diminu- 
tion of the ilimujus of he^t, and on his returning 
into t\ip room where he was chill beforp, his whole 
i^in will now g|ow with wajrpttu 

Hence it may be concluded, that the variations of 
the quantity of ftirquli \yithin certaip limits contri- 
bute to our health : and that thofe houfes which are 
kept too uniformly warrq, are lefs wholefome thajx 
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where the inhabitants are occafionally expofed to 
cold air in paffing from one room to another. 

Neverthelefs to thofe weak habits with pale fkins 
and large pupils of the eyes, whofe degree of irrita- 
bility is lefs than health requires, as in fcrofulous, 
hyflerieal, and fome confumptive conftitutions, a 
climate warmer than our own may be of fervice, as 
a greater ftimulus of heat may be wanted to excite 
their lefs irritability. And alfo a more uniform 
quantity of heat may be ferviceable to confumptive 
patients than is met with in this country, as the 
lungs cannot be clothed like the external fkin, and 
are therefore fubjedi: to greater extremes of heat and 
cold in pafling in winter from a warm room into 
the frofty air. 

4. It fhould neverthelefs be obferved, that therjfi 
is one kind of ftimulus, which, though it be em- 
ployed iij quantity beyond its ufual ftate, feems to in- 
create the production of fenforial power beyond the 
expenditure of it (unlefs its excefs is great indeed) 
and thence to gjyc permanent ffrength and energy 
to the fyftem j I mc^n th$t of volition. This 
appears not only frpm the temporary flrength ol 
angry or infane people, but becaufe infaiuty evep 
cures fome difeafes of debility, as J haye fee# in 
.dropfy, and in fome fevers : but it is alfo obferva^- 
ble,. that many who have exerted much voluntary 
effort during their whole lives, have continued 
adtive to great age. This however may be con- 
ceived to arife from thefe great tortious being per- 
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formed principally by the organs of fenfe, that is by 
exciting and comparing ideas ; as in thofe who have 
invented fciences, or have governed nations, and 
which did not therefore exhauft the fenforial power 
of thoie organs which are neceflary to life, but per- 
haps rather prevented them from being fooner im- . 
paired, their fenforial power not having been fo fre- 
quently exhaufted by great activity; for very violent 
exercife of the. body, long continued, forwards old 
age ; as is feen in poft~horfes that are cruelly treated, 
and in many of the poor, who with difficulty fup- 
port their families by incefiant labour. 



JIL THEORY OF THE APPROACH OF AGE. 

The critical reader is perhaps by this time be* 
come fo far interefted in this fubje& as to excufe a 
more prolix elucidation of it 

In early life the repetition of animal a&ions oc- 
casions them to be performed with greater facility, 
whether thofe repetitions are produced by volition, 
fenfation, or irritation ; becaufe they foon become 
affociated together, if as much fenforial power is 
produced between every reiteration of a&ion, as is 
expended by it. 

But if a ftimulus be repeated at uniform intervals 
of time, the action whether of our mufcles or 
organs of fenfe, is performed with ftill greater faci- 
lity and energy ; becaufe the fenforial power of aflo* 
ciation mentioned above, is combined with the fen* 
forial power of irritation, and forma part of the 
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diurnal chain of animal motions ; that is, in com- 
mon language, the acquired habit affifts the power 
of the ftimulus ; fee Zoonomia, Vol. I. Sedt XXII. 
2, and Sett. XII. 3, 3. 

On this circum fiance depends the eafy motions of 
the fingers in performing mulic, and of the feet and 
arms in dancing and fencing, and of the hands in 
the ufe of tools in mechanic arts, as well as all the 
vital motions which animate and nourifh organic 
bodies. 

On the contrary, many animal motions by per- 
petual repetition are performed with lefs energy ; as 
thole who live near a waterfall, or a fmith's forge, 
after a time, ceafe to hear them. And in thofe in- 
fectious difeafes which are attended with fever, as 
the fmall-pox and mealies, violent motions of the 
fyftem are excited, which at length ceafe, and can- 
not again be produced by application of the fame 
ftimulating material ; as when thofe are inoculated 
for the fmall-pox, who have before undergone that 
malady. Hence the repetition, which occafions 
animal a&ions for a time to be performed with 
greater energy, occafions them at length to become 
feeble, or to ceafe entirely. 

To explain this difficult problem we mull more 
minutely confider the catenations of animal motions, 
as defcribed in Zoonomia, Vol. I. Se&. XVII. The 
vital motions, as fuppofe of the heart and arterial 
fyftem, commence from the irritation occafioned by 
the ftimulus of the blood, and then have this irri- 
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tation affifted by the power of aflbciation ; at the 
fame time an agreeable fenfation is produced by 
the due a6lions of the fibres, as in the fccretions of 
the glands, which conflitutes the pleafure of exift- 
cnee ; this agreeable fenfation is intermixed between 
every link of this diurnal chain of a&ions, and con- 
tributes to produce it by what is termed animal cau- 
fation. But there is alfo a degree of the power of 
volition excited in confequence of this vital pleafure, 
which is alfo intermixed between the Jinks of the 
chain of fibrous adtions; and thus alfo contributes 
to its uniform eafy and perpetual production. 

The effects of furprife and novelty muft now be 
confidered by the patient reader, as they affe& the 
catenations of a&ion ; and, I hope, the curiofity of 
the fubjedt will excufe the prolixity of this account 
of it. When any violent ftimulus breaks the paf- 
fing current or catenation of our ideas^ furprife is 
produced, which is accompanied with pain or plea- 
fure, and confequent volition to examine the obje6t 
of it, as explained in Zoohomia, Vol. I. Se£t. 

% 

XVIII. 17, and which never affe&s us in flcep. In 
our waking hours whenever an idea of imagination 
occurs, which is incongruous to our former experi- 
ence, wc feel another kind of furprife, and inftantly 
diflevcr the train of imagination by the power of 
volition, and compare the incongruous idea with our 
previous knowledge of nature, and reje6l it by an a& 
of reaibning, of which we are unconfeious, termed 
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in Zoonomia, "Intuitive Analogy," Vol T. Se<a. 

XVII. 7. 

The novelty of any idea, may be confidered as 
affecting us with another kind of furprife, or incon- 
gruity, as it differs from the ufual train of our ideas, 
and forms a new link in this perpetual chain; 
which, as it thus differs from the ordinary courfe of 
fcature, we inftantly examine by the voluntary 
efforts of intuitive analogy ; or by reafoning, which 
we attend to ; and compare it with the ufual ap- 
pearances of nature. 

Thefe ideas which affedl us with furprife, or in- 
congruity, or novelty, are attended with painful or 
pleafureable fenfation ; which we mentioned before 
as intermixing with all catenations of animal adtions, 
and contributing to ftrengthen their perpetual and 
energetic produdlion ; and alfo exciting in fome de- 
gree the power of volition, which alfo intermixes 
vyith the links of the chain of animal actions, and 
contributes to produce it. 

Now by frequent repetition the furprife, incon- 
gruity or novelty ceafes ; and, in confequence, the 
pleasure or pain which accompanied it, and alfo the 
degree of volition which was excited by that fenfa- 
tion of pain or pleafure; and thus the fenforial 
power of fenfation and of volition are fubdudted 
from the catenation of vital adtions, and they are in 
confequence produced much weaker, and at length 
ceafe entirely. Whence we learn why contagious 
matters induce their effedis on the circulation but 
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once ; and why, in procefe of time, the vital move- 
ments are performed with lefs energy, and at length 
ceafe ; whence the debilities of age, and confequent 
death. 



NOTE. VIIL— REPRODUCTION. 

But Reproduction with ethereal fires 
New life rekindles, ere thefirft expires. 

Canto II. JU 15. 

I. The reprodu&ion or generation of living or- 
ganized bodies, is the great criterion or chara&eriftic 
which diftinguifhes animation from mechanifm. 
Fluids may circulate in hydraulic machines, or 
(imply move in them, as mercury in the barometer 
or thermometer, but the power of producing an em- 
bryori which fhall gradually acquire fimilitude to its 
parent, diftinguifhes artificial from natural organi- 
zation. 

The reproduction of plants and animals appears 
to be of two kinds, folitary and fexual ; the former 
occurs in the formation of the buds of trees, and the 
bulbs of tulips ; which for feveral fucceffions gene- 
rate other buds, and other bulbs, nearly limilar to 
the parent, but conftantly approaching to greater 
perfection, fo as finally to produce ftxual organs, 
or flowers, and confequent feeds* 
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The fame occurs in fome inferior kinds of ani- 
mals ; as the aphides in the fpring and funr^r are, 
viviparous for eight or nine generations, which fuc- 
ceffively produce living defcendants without fexual 
intercourfe, and are themfelves, I fuppofe, without 
fex ; at length in the autumn they propagate males 
and females which copulate and lay eggs, which lie 
dormant during the winter, and are hatched by the 
vernal fun ; while the truffle, and perhaps mufh- 
rooms amongft vegetables, and the polypus and 
taenia amongft infects, perpetually propagate them- 
felves by folitary reproduction, and have not yet ac- 
quired male and female organs. 

Philofophers have thought thefe viviparous 
aphides, and the taenia, and volvox to be females ; 
and have fuppofed them to have been impregnated 
long before their nativity within each other; fo the 
taenia and volvox ftill continue to produce their 
offspring without fexual intercourfe. One extre- 
mity of the taenia, is faid by Linnaeus to grow old, 
whilft at the other end new ones are generated pro- 
ceeding to infinity like the roots of grafs. The 
volvox globator is tranfparent, and carries within 
itfelf children and grandchildren to the fifth gene- 
ration like the aphides ; fo that the taenia produces 
children and grandchildren longitudinally in a chain- 
like feries, and the volvox propagates an offspring 
included within itfelf to the fifth generation ; Syft. 
Nat. 

Many microfcopic animals, and fome larger ones, 
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as the hydra or polypus, are propagated by fplitting 
dr dividing ; and fome ftill larger animals, as oyftere 
and perhaps eels, have not yet acquired fexual 
organs, but produce a paternal progeny, which re- 
quires no mother to fupply it with a nidus, or with 
nutriment and oxygenation; and, therefore, very 
accurately refemtye the produ&ion of the buds of 
frees, and the wires of fome herbaceous plants, as of 
knot-grafs and of ftrawberries, and the bulbs of 
other plants, as of onions and potatoes ; which is 
further treated of in Phytologia, Se<9. VIL 

The manner in which I fufpe6i the folitary repro- 
duction of the buds of trees to be effected, may alfo 
be applied to the folitary generation of the infe&s 
mentioned above, and probably of many others-,- 
perhaps of all the ftiicrofcopic ones. It ihould be 
previoufly obferved, that many infers are herma- 
phrodite, poffefling both male atid female organs 
of reproduction, as fhell-fnatls and dew- worms ; but 
that thefe are feen reciprocally to copulate with each 
other, and are believed riot to be able to impregnate 
theinfclves ; which beTong's, therefore, to fexual ge- 
neration, and not to the folitary reproduction of 
which I am now fpeaking. 

As in the chemical produ<9tion of any new com- 
bination of matter, two kinds of particles appear to 
be neceffary ; one of which miift pbffefs the poWer 
of attra&ion, and the other the aptitude to be. at- 
tracted, as a magnet and a piece of iron ; fo in vege- 
table or animal combinations, whether for the pur- 

6 
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pofe of nutrition or for reprodu&ion, there muft 
exift alfo two kinds of organic matter; one polled 
flng the appetency to unite, and the other the pro- 
penfity to be united ; (fee Zoonomia, odavo edition, 
Seft. XXXIX. 8.) Hence in the generation of the 
buds of trees, there are probably two kinds of glands 
which acquire from the vegetable blood, and depo- 
iite beneath the cuticle of the tree two kinds of for- 
mative organic matter, which unite and form parts 
of the new vegetable cmbryon ; which again uni- 
ting with other fuch organizations form thecaudex, 
or the plumula, or the radicle, of a new vegetable 
bud. 

A fimilar mode of reproduftion by the fecretion 
of two kinds of organic particles from the blood, 
and by depositing them either internally as in the 
vernal and fummer aphis or volvox, or externally as 
in the polypus and taenia, probably obtains in thofe 
animals ; which are thence propagated by the father 
only, not requiring a cradle, or nutriment, or oxy- 
genation from a mother ; and that the live genera- 
tions, faid to be feen in the tranfparent volvox glo- 
bator within each otlier, arc perhaps the fucceifive 
progeny to be delivered at different periods of time 
from the father and erroneoufly fuppofed to be mo- 
thers impregnated before their nativity. 
. II, Sexual as well as folitary reproduction appears 
to be effected by two kinds of glands ; one of which 
colle&s or fecretes from the blood formative organic 
particles with appetencies to unite, and the other 
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formative organic particles with propenfities to be 
united. Thefe probably undergo fome change by 
a kind of digeflion in their refpe&ive glands ; but 
could not otherwife unite previoufly in the mafa of 
blood from its perpetual motion. 

The firft mode of fexual reproduction feems to 
have been by the formation of males into herma- 
phrodites ; that is, when the numerous formative 
glands, which exifted in the caudex of the bud of a 
tree, or on the furface of a polypus, became fo uni- 
ted as to form but two glands ; which might then 
be called male and female organs. But they ftill 
collect and fecrete their adapted particles from the 
fame mafs of blood as in foails and dew- worms, but 
do not feem to be fo placed as to produce an em- 
bryon by the mixture of their fecreted fluids, but to 
require the mutual afliftance of two hermaphrodites 
for that purpofe. 

From this view of the fubjed, it would appear 
that vegetables and animals were at firft propagated 
by folitary generation, and afterwards by herma- 
phrodite fexual generation; becaufe tnoft vegeta- 
bles poflefs at this day both male and female organs 
in the fame flower, which Linnaeus has thence well 
called hermaphrodite flowers ; and that this herma- 
phrodite mctae of reprodu&ion ftill exifts in many 
infefts, as in fnails and worms ; and, finally, becaufe 
all the male quadrupeds, as well as men, poflefs *t 
this day fome remains of the female apparatus, as 
the breads with nipples, which ftill at their nativity 

4 



41* faid to be replete with i kiad of milk, ftnd th* 
nipplfs fwell on titiilation* 

Afterwards the ferns feem to have beeti formed 
in vegetables as in flowers, in addition to the power 
of folitary reproduction by bods. So in animals the 
aphis is propagated both by folitary reprodu&ioti as 
in fpring* or by fexual generation 4s in autumn; 
then the vegetable fexes began to exift ift feparate 
plants, as in the clafles moncecia and dioecia, or both 
pf them in the fame plant alfo, as in the clafs pdty- 
gamia ; but the larger and more perfe& animals am 
now propagated by fexual reproduction only, which 
feems to have been the cbef-d'oeuvit, or capital 
work of nature * as appears by the wonderful trans- 
formations of leaf-eating caterpillars into honey* 
eating moths and butterflies, apparently for the folf 
purpofe of the formation of fexual organs, as in the 
filk-worm, which takes no food after its transforma- 
tion, but propagates its fpecies and dies* 

In. RECAPITULATION. 

The microfcopic produ&ions of fpontaneotis vi- 
tality, and the next moil inferior kinds of vegetable* 
and animals, propagate by folitary generation only; 
as the buds and bulbs raifed immediately from feeds, 
the lycoperdon tuber, with probably many other 
lungi, and the polypus, vol vox, and ttenia. Thofe 
ef the next order propagate both by folitary and 
fexual reproduction, as thofe buds and bulbs wfcich 
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produce flowers as well as other buds or bulbs; and 
the aphis, and probably many other infers. Whence 
It appears, that many of thofe vegetables and ani- 
mals, which are produced by folitary generation, 
gradually became more perfeft, and at length pro- 
duce a fexual progeny* 

A third order of organic nature conflfts of her* 
roaphrodite vegetables and animals, as in thofe 
flowers which have anthers and ftigmasin the fame 
corol ; and in many infers, as leeches, fnails, and 
worms ; and perhaps all thofe reptiles which have 
no bones, according to the obfervation of M. Pou- 
part, who thinks, that the number of hermaphro- 
dite animals exceeds that of thofe which are divided 
into fexes ; Mem. de TAcad. des Sciences. Thefe 
hermaphrodite infedls I fufpeft to be incapable of 
impregnating themfelves for reafons mentioned ia 
Zoonomia, Seft. XXXIX. 6. g. 

And laftly, the moft perfect orders of animals are 
propagated by fexual intercourfe only ; which, how- 
ever, does not extend to vegetables, as all thofe raifed 
from feed produce fome generations of buds or bulbs, 
previous to their producing flowers, as occurs not 
only in trees, but alio in the annual plants. Thus 
three or four joints of wheat grow upon each other, 
before that which produces a flower; which joints 
are all feparate plants growing over each other, like 
the buds of trees, previous to the uppermoft; though 
thr§ happens in a few months in annual plants, which 
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requires as many years in the fucceffive buds of trees \ 
as is further explained in Phytologia, SecSt. IX. 3. K 



itf. CONCLUSION. 

Where climate is favourable, and falubribus fodd 
plentiful, there is reafon to believe, that the raced 
of animals perpetually improve by reprbdudlion. 
The fmalleft microfcopic airimals become large* 
ones in a Ihort time, probably by fucceffive repro- 
ductions, as is fo diftin&ly feen in the buds of 
feedling apple-trees, and in the bulbs of tulips raifed 
from feed j both which die annually, and leave 
behind them one or many, which are more perfect 
than themfelves, till they produce a fexual progeny* 
or flowers. To which may be added, the rapid 
improvement of our domefticated dogs, horfes, 
rabbits, pigeons, which improve in fize or in fwift* 
nefs, or in the fagacity of the fenfe of fmell, or in 
colour, or other properties, by fexual reproduction* 

The great Linnaeus having perceived the changes 
produced in the vegetable world by fexual repro- 
duction, has fuppofed that not more than about 
iixty plants were at firft created, and that all the 
others have been formed by their folitary or fexual 
reprodudtions ; and adds, Suadent hsec Creator** 
leges a fimplicibus ad compofita ; Gen. Plant pre* 
face to the natural orders, and Amenit. Acad. VI. 
$79* This mode of reafoning may be extended to 
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the moft fitnple productions of fpontaneous vitality. 
There is one curious circumftance of animal life 

* 

analogous in fome degree to this wonderful power 
of reproduction ; which is feen in the propagation 
of foipe contagious difeafes. Thus one grain of 
variolous matter, inferted by inoculation, ihall in 
about feven days ftimulate the fy ftera into unnatural 
»$ion ; which in about feven days more produces 
lea tfcoufaad times the quantity of a fimilar mate- 
mi thrown out on the fkin in puflules ! 

The myflery of reproduction, which alone dif- 
tiftguifltes ofganic life from mechanic or chemic 
eAion f is yet wrapt in darknefs. During the de- 
eompolttion of organic bodies where there exifts 
a due degree of warmth with moifture, new microf- 
fcopte animals of the moft minute kind are pro* 
duccd ; end thefe poflefs the wonderful power of 
reproduction, or of producing animals fimilar to 
themfclves in their general ftro&ure, but with fre- 
quent additional improvements ; which the pre- 
ceding parent might in fome art£&re have acquired 
by his habits of Ufe or accidental fituation. 

But it may appear too bold in the prefent fiate 
of our knowledge on this fubjeft, to fuppofe that 
all vegetables and animals now exiftLng were origin 
Dally derived from the fmalieft microtcopic ones, 
formed by fpontaneous vitality 1 and that they have 
by innumerable reproductions, during innumerable 
centuries of time, gradually acquired the &ze 
ftrength, and excellence of form and faculties, 
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which they now poffefs ! and that fuch amazing 
powers were originally imprefled on matter and 
(pirit by the great Parent of Parents ! Caufe of 
Caufes ! Ens Entium ! 
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NOTE IX.-STORGE. 

And heaven-born Storge weaves the foetal chain. 

Canto II. I. 93. 

The Greek word StorgS is ufed for the affe&ion 
of parents, to children ; which was alfo vifibly r*» 
prefented by the Stork or Pelican feeding her young 
with blood taken from her own wounded bofom* 
A number of Pelicans form a femicircle in (hallow 
parts of the fea near the coaft, (landing on their 
long legs; and thus including a (hoal of fmali fifti* 
they gradually approach the (bore ; and feising the 
fi(h as they advance, receive them into a pouch 
under their throats ; and bringing them to land* 
regurgitate them for the ufe of their young, or for 
their future fupport, Adanfon, Voyage to Senegal, 
In this country the parent Pigeons both male and 
female fwallow the grain or other feeds, which they 
collect for their young, and bring it up mixed with 
a kind of milk from their ftotnachs, with their httl* 

RS 
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inferted into the mouths of the young doves. 
J, Hunter's works. 

The affe&ion of the parent to the young in ex- 
perienced mothers may be in part owing to their 
having been relieved by them from the burden of 
their milk ; but it is difficult to underftand, how this 
affection commences in thofe mothers of the bcflial 
world, who have not experienced this relief from 
the fucking of their offspring ; and ftill more fo to 
underftand how female birds were at firft induced 
to incubate their eggs for many weeks ; and laftly 
how caterpillars, as of the filk-worm, are induced 
to cover themfelves with a well-woven houfe of (ilk 
before their transformation. 

Thefe as well as many other animal fadts, whicb 
are difficult to account for* have been referred to 
an inexplicable inftindt; which is fuppofed to pre- 
clude any further inveftigation ; but as animals 
feem to have undergone great changes, as well as 
the inanimate parts of the earth, and are probably 
ftill in a flate of gradual improvement ; it is not 
unreafonable to conclude, that fome of thefe a6lions 
both of large animals and of infedts, may have been 
acquired in a ftate preceding their prefent one ; and 
have been derived from the parents to their offspring 
by imitation, or other kind of tradition ; thus the 
eggs of the crocodile are at this day hatched by the 
varmth of the fun in Egypt j and the eggs of innu* 
merable infeds, and the fpawn of fifli, and of frogs, 
in this climate are hatched by the vernal warmth ; 
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this might be the cafe of birds in warm climates, in 
their early ftate of exiftence ; and experience might 
have taught them to incubate their eggs, as they 
became more perfect animals, or removed them* 
felves into colder climates : thus the oftrich isfaid 
to fit upon its eggs only in the night in warm fitu- 
atrons, and both day and night in colder ones. 

This love of the mother in quadrupeds, to the 
offspring, whom flie licks and cleans, is fo allied to 
the pleafure of the tafte or palate, that nature feemt 
to have had a great efcape in the parent quadruped 
not devouring her offspring. Bitches, and cats, and 
fows, eat the placenta ; and if a dead offspring occurs, 
I am told, that alfo is Sometimes eaten, and yet the 
living offspring is fpared ; and by that nice diftin&iori 
the progenies of thofe animals are faved from de- 
firuflioa J 

"Certior fa&us fura a viro rebus antiquiffimb 
do<fto 5 quod legitur in Berofi operibus homines 
ante diluvium mulierum puerperarum placentam 
"edidiffe, quafi cibum delicatum in epulis laxuri- 
€S ofisi et quod hoc nefandiffimo crimine movebatiir 
£ \ Deus diluvio fubmergere terrarum incolas." Anon. 
it may be finally concluded, that this affe&ion 
from the parent to the progeny exified before ani- 
mals were divided into fexes, and produced the 
beginning of fympathetic fociety, the foiirce of 
which may perhaps be thus well accounted for; 
whenever the glandular fyftem is ftimulated into 
greater natural a&ion within certain limits, an 

R4 



£1 



s*8 STORGt Nbra IX, 

an addition of pleafure is produced along with th* 
incmded fccrction $ this plcafure arifing from the 
atfnvity of the fyftem is feppofed to tonftitute the 
happinefs of cxiftepce, in contradiftin&ion to the 
ennui or tedium viUg; as ihowa in Zoanomia, 
&&, XXX PL 1. 

Hence the fccretion of nutritious juices occa* 
fioned by the ftimulus of an embryon or egg in 
$bp womb gives pleafure to the parent for a length 
•f time i whence by afibciation a fimilar pleafure 
spay be occjifioned to the parent by feeing and 
touching the egg or fetus after its birth; and iu 
U<£tdbent animals ?n additional pleafure is pro* 
dUced by the new fecretion of milk, as well as by 
its femtfjion into the fucking lips of the infant, 
This appears tp be one of the great fecrets of Na* 
fure, one pf thole fine, almoft invifit^e cords, which 
Jiave bound one animal to another. 

The females of la&iferous animals have thus a 
paffion or inlet pf pleafure in their fyftems more 
than the males, from their power of giving fuck td 
tibeir offspring; the want of the object of this paffion, 
either owing to the death of the progeny, or to the 
unnatural faihion of their fituation in life, not only 
deprives them of this innocent and virtuous fource 
pi pleafure; but has occafioncd difeafes, which h# vc 
been fatal to many pf them. 
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NOTE X.— EVE FROM ADAM'S RIB. 

/ 
Formd a new fex> the mother of mankind. 

Canto II. 1. 140. 



The Mofaic hiftofy of Paradife and of Adam and 
Eve has been thought by fome to be a facred alle- 
gory, defigned to teach obedience to divine con> 
mands, and to account for the origin of evil, like 
Jotham's fable of the tree*, Judges ix, 34 or Na- 
than's fable of the poor man and his lamb, a Sam. 
Xi i. 1 ; or like the parables in the New Teftament; 
as otherfrife knowledge could not be laid to grow 
Upon one tree, and life upon another, or a ferpent 
to converge ; and laffly that this account originated 
with the magi or philofophers of Egypt, with whom 
Moles was educated, and that this part of the hif- 
tory, where Eve is faid to have been made from a 
rib of Adam might have been an hieroglyphic de- 
fign of the Egyptian philofophers, fhowing their 
opinion that Mankind was originally of both fexes 
united, and was afterwards divided into males and 
females : an opinion in later times held by Plato, 
and I believe by Ariftotle, and which muft have 
atifen from profound inquiries into ihe original 
fiate of animal exiftence^ 
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The feeble births acquired difeafes ehafe % 
Till Death extinguijh the degenerate race. 

Canto II. 1. 165, 

As all the families both of plants and animals 
appear in a ftate of perpetual improvement or de- 
generacy, it becomes a fubjetf of importance to 
<Jete£t the caufes of thefe mutations. 

The infe&s, which are not propagated by fexual 
intercourfe, are fo few or fofmall, thatnoobfer- 
tfation&.have been made on their difeafes ; but here? 
ditary difeafes are believed more to affedl the off- 
spring of folitary than of fexual generation in refpeA 
to vegetables ; as thofe fruit-trees, which have for 
more than a century been propagated only by in- 
grafting, arid not from feeds, have been obferved by 
Mr. Knight to be at this time fo liable to canker, as 
not to be worth cultivation. From the fattie caufe 
I fufpedt the degeneracy of fome potatoes and of fame 
lirawberries to. have arifen ; where the curled leaf has 
appeared in the former and barren flowers in the 

latter. 

This may arife from the progeny by folitary re- 
profluttion fo much more exactly refembling the 
parent, as is well feen in grafted trees compared 
with feedling ones; the fruit of the former always 
refembling that of the parent tree, but not fo of the 
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latter. The grafted fcion alfo accords with the 
branch of the tree from whence it was taken, in the 
time of its bearing fruit ; for if a fcion be taken 
from a bearing branch of a pear or apple tree, I 
believe, it will produce fruit even the next year, or 
that fucceeding; that is, in the fame time that 
it would have produced fruit, if it had continued 
growing on the pafcilt tree; but if the parent pear 
or apple tree has been cut down or headed, and 
fcions are then taken from the young fhoots of the 
item, and ingrafted; I believe thofe grafted trees 
will continue to grow for ten or twelve years, .before 
they bear fruit, almofi: as long as ffeedling trees, 
that is they wiil require as much time, as thofe new 
fhoots from the lopped trunk would require, before 
they produce fruit. It fhould thence be inquired; 
when grafted fruit trees are purchafed, whether the 
fcions were taken from bearing branches, or from 
the young fhoots of a lopped trunk; as the latter, 
I believe, are generally fold, as they appear flronger 
plants. This greater fimilitude of the progeny to 
the parent in folitary reprodu&ion muft certainly 
make them more liable to hereditary difeafes, ' if 
fuch have been acquired by' the parent from un- 
friendly climate, or bad nourifhment, or accidental 
injury. 

In refpe<ft to the fexual progeny of vegetables it 
has long been thought, that a change of feed or of 
fituation is in procefs of time neceflary to prevent 
their degeneracy; but it is now believed, that it is 
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only changing for feed of a fuperior quality, that 
will better the product. At the fame time it may 
be probably ufeful occafionally to intermix feeds 
from different fituations together; as the anther-duft 
is liable to pafs from one plant to another in its 
vicinity; and by thefc means the new feeds or plants 
may be amended, like the marriages of animals into 
different families. 

As the fexual progeny of vegetables are thus left 
liable to hereditary difeafes than the folitary pro* 
gcnies; fo it is reafonable to conclude, that the 
fexual progenies of animals may be lefs liable to 
vhercditary difeafes, if the marriages are into diffe- 
rent families, than if into the fame family ; this has 
long been fuppofc d to be true, by thofe who breed 
animals for fale ; fince if the male and female be of 
different temperaments, as thefe are extremes of the 
animal fyftem, they may counteract each other; and 
certainly where both parents are of families, which 
are afRi<Sled with the fame hereditary difeafe, it is 
more likely to defcend to their pofterity. 

The hereditary difeafes of this country have many 
of them been the confequence of drinking much 
fermented or fpirituous liquor; as the gout always, 
moft kinds of dropfy, and, I believe, epilepfy, and 
infanity. But another material, which is liable to 
produce difeafes in its immoderate ufe, I believe to 
be common fait ; the fea-fcurvy is evidently caufed 
by it in long voyages ; and I fufpeit the fcrofula, 
and confumption, to arifc in the young prqgeny 
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from the debility of the lymphatic and venous ab- 
forption produced in the parent by this innutritious 
foffilc ftimulus. The petechia and vibices in the 
fea-fcurvy and occafional haemorrhages evince the 
defed of venous abforption ; the occafional hacmop- 
toe at the commencement of pulmonary confump- 
tion, feems alfo to arife from defeft of venous ab- 
forption ; and the fcrofala, which arifes from the 
inactivity of the lymphatic abforbent fyftem, fre- 
quently exifts along with pulmonary as well as with, 
mefenteric confumption. A tendency to thefe dif- 
eafes is certainly hereditary, though perhaps not the 
difeafes themfelves ; thus a lefs quantity of ale, 
cyder, wine, or fpirit, will induce the gout and 
dropfy in thofe conftitutions, whofe parents have 
been intemperate in the ufe of thofe liquors; as I 
have more than once had occafion to obferve. 

Finally the art to improve the fexual progeny of 
either vegetables or animals muft confift in choofing 
the mod perfeft of both fexes, that is the moft beau- 
tiful in refpeA to the body, and the moft ingenious 
in refpedt to the mind; but where one fex is given, 
whether male or female, to improve a progeny from 
that perfon may confift in choofing a partner of a 
contrary temperament. 

As many families become gradually extind by he- 
reditary difeafes, as by fcrofula, confumption, ^pi- 
lepfy, mania, it is often hazardous to many an 
heirefs, as fhe is not unfrcquently the laft of a dif- 
eafed family. 
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NOTE XIL— CHEMICAL THEORY OF 
ELECTRICITY AND MAGNETISM. 

Then mark how two eleftric ftr earns confpire 
To form the refinous and vitreous fire. 

Canto III. 1. 21* 

I. OF ATTRACTION AND REPULSION. 

The motions, which accomplish the combina- 
tions and decompositions of bodies, depend on the 
peculiar attractions and repuliions of the particles of 
thofe bodies, or of the fides and angles of them y 
while the motions of the fun and planets, of the air 
and ocean, and of all bodies approaching to agene^ 
ral centre or retreating from it, depend on the gene- 
ral attraction or repulfion of thofe maffes of matter. 
The peculiar attractions above mentioned are term- 
ed chemical affinities, and the general attraction 
is termed gravitation ; but the peculiar repulfions of 
the particles of bodies, or the general repulfion 
pf the maffes of matter, have obtained no fpecifia 
names, nor have been fufficiently confidered, though 
they appear to be as powerful agents as the attrac- 
tions. 

Tfte motions of ethereal fluids, as ofmagnetifm 
and eleCtricity, are yetimperfeCtly underftood, and 
feem to depend both on chemical affinity, and on 
gravitation ; and alfo on the peculiar repulfions of 
the particles of bodies, and on the general repulfion 
of the maffes of matter. 
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In what manner attraction and repulfion are pro- 
duced has not yet been attempted to be explained by 
modern philofophers ; but as nothing can a&, 
where it does not exift, all diftant attra&ion of the 
particles of bodies, as well as general gravitation, 
muft be afcribed to fome ftill finer ethereal fluid ; 
which fills up all fpace between the funs and their 
planets, as well as the interftices of coherent matter. 
Repulfion in the fame manner muft confift of fome 
finer ethereal fluid 5 which at firft prqjefted the 
planets from the fun, and I fuppofe prevents their 
return to it ; and which occafionally volatilizes or 
decompofes folid bodies into fluid or serial ones, and 
perhaps into ethereal ones. 

May not the ethereal matter which conftitutes re-> 
pulfion, be the fame as the matter of heat in its dif- 
fufed ftate ; which in its quiefcent ftate is combined 
with various bodies, as appears from many chemical 
explofions, in which fo much heat is fet at liberty ? 
The ethereal matter, which conftitutes attradtion, 
we are lefs acquainted with; but it may alfo exift 
combined with bodies, as well as in its diffufed 
ftate; fince the fpecific gravities of fome metallic 
mixtures are faid not to accord with what* ought to 
refult from the combination of their fpecific gravi- 
ties, which exifted before their mixture ; but their 
abfolute gravities have not been attended to fuffici-, 
ently ; as thefe have always been fuppofed to depend 
on their quantity of matter, and fituation in refpe& 
to the centre of the earth. 
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The ethereal fluids, which eonftitute peculiar re- 
puliions and attra&ions, appear to gravitate round 
the particles of bodies mixed together; as thofe 
which eonftitute the general repulfion or attra&ion, 
appear to gravitate round the greater matffcs of mat- 
ter mixed together; but that which conftitutes at- 
traction feems to cxift in a denfer Hate next to the 
particles or mafles of matter ; and that which con- 
ftitutes rcpulfion to exift more powerfully in a fphere 
further from them ; whence many bodies attrad at 
one diftance, and repel at another. This may be 
obferved by approaching to each other two elc&ric 
atmofpheres round infulated cork-balls; or by pref- 
ling globules of mercury/ which roll on the furface 
till they unite with it : or by preffing the drops of 
water, which ftand on a cabbage leaf, till they unite 
with it, and hence light is reflected from the furface 
of a mirror without touching it 

Thus the peculiar attradions and repulfionsof the 
particles of bodies, and the general ones of the mafles 
of matter, perpetually oppofe and counteract each 
other ; whence if the power of attraction ihould 
ceafe to ad, all matter would be diifipated by the 
power of repulfion into boundlefs fpace; and if 
heat, or the power of repulfion, ihould ceafe to a&, 
the whole world would become one folid mafe, con- 
denfed into a point. ■ 

JI. MEUUNARY PXOP061T1ONS. 

The follow ing proportions concerning Ele&ricity 
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and Galvanifm will either be proved by direct 
experiments, or will be rendered probable by their 
tending to explain or connedt the variety of eledhic 
fadts, to which they will be applied. 

1 . There are two kinds of ele6tric ether, which 
exift either feparately or in combination. That 
which is accumulated on the furface of fmooth glafs, 
when it is rubbed with a cufhion, is here termed 
vitreous ether -, and that which is accumulated on 
the furface of refin or fealing-wax, when it is rub- 
bed with a cuftiion, is here termed refinous ether ; 
and a combination of them as in their ufual ftate, 
may be termed neutral eledtric ethers. 

2. Atmofpheres of vitreous or of refinous or of 
fteutral ele&ricity furround all feparate bodies, are 
attracted by them, and permeate thofe which are 
called conductors, as metallic and aqueous and car- 
bonic ones ; but will not permeate thofe, which are 
termed nonconductors, as air, glafs, filk, refin, 
fulphur. 

S. The particles of vitreous eleftric ether 
ftrongly repel each other as they furround other 
bodies ; but ftrongly attract the particles of refinous 
eledtric ether : in fimilar manner the particles of the 
refinous ether powerfully repel each other, and as 
powerfully attract thofe of the vitreous ether. Hence 
in their feparate ftate they appear to occupy much 
greater fpace, as they gravitate round infulated bo- 
dies, and are then only cognizable by pur (erifes or 
experiments* They rulh violently together through 

S- 
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conducing fubftances, and then probably poflefs 
much lefs fpace in this their combined ftate. They 
thus refemble oxygen gas and nitrous gas ; which 
rufli violently together when in conta6l; and occupy 
lefs fpace when united, than either of them poffeffed 
feparately before their union. When the two elec- 
tric ethers thus unite, a chemical explofion occurs, 
like an ignited train of gunpowder ; as they give 
out light and heat ; and rend or fufe the bodies 
they occupy ; which cannot be accounted for on 
the mechanical theory of Dr. Franklin. 

4. Glafs holds within it in combination much 
refinous eledlric ether, which conftitutes a part of 
it, and which more forcibly attracts vitreous ele&ric 
ether from furrounding bodies, which ftands on it 
mixed with a lefs proportion of refinous ether like an 
atmofphere, but cannot unite with the refinons ether, 
which is combined with the glafs; and refin, on the 
contrary, holds within it in combination much vi- 
treous eledific ether, which conftitutes a part of it, 
and which more forcibly attradts refinous ele&ric 
ether from furrounding bodies, which ftands on it 
mixed with a lefs proportion of vitreous ether like 
an atmofphere, but cannot unite with the vitreous 
ether, which is combined with the refin. 

As in the production of vitrification, thofe mate- 
rials are necefiary which contain much oxygen, as 
minium, and manganefe ; there is probably much 
oxygen combined with glafs, which may thence be 
efteemed a folid acid, as water may be efteemed a 
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fluid one. It is hence not improbable, that one 
kind of ele&ric ether may alfo be combined with 
it, as it feems to affedl the oxygen of water in the 
Galvanic experiments. The combination of the 
other kind of ele&ric ether with wax or fulphur, is 
countenanced from thofe bodies, when heated of 
melted, being faid to part with much eleflridty as 
they cool, and as it appears to affedi the hydrogen 
in the decompofition of water by Galvanifau 

5. Hence the nonconductors of ele&ricity are of 
two kinds; fuch as are combined with vitreous 
ether, as refin, and fulphur; and fuch as are com- 
bined with refinous ether, as glafs, air, filk. But 
both thefe kinds of noncondudtors are impervious 
to either of the ele&ric ethers; as thofe ethers 
being already combined with other bodies, will 
not unite with each other, or be removed from 
their fituations by each other. Whereas the perfeft 
conducing bodies, as metals, water, charcoal, 
though furrounded with eledlric atmofpheres, as 
they have neither of the ele&ric ethers combined 
with them, fufFer them to permeate and pafs 
through them, whether feparately or in their 
neutral ftate of reciprocal combination. 

But it is probable, that imperfect conduct ors may 
poffefs more or lefs of either the vitreous or refinous 
ether combined with them, fince their natural at- 
mofpheres are diffimilar as mentioned below ; and 
that this makes them more or lefs imperfedt con- 
ductors. 

S2 
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6. Thofe bodies which are perfect condu&ors, 
have probably neutral ele&ric atmofpheres gravi- 
tating round them confiding of an equal or faturated 
mixture of the two eledlric ethers, whereas the at- 
mofpheres round the noncondudiing bodies pro- 
bably confift of an unequal mixture of the ele&ric 
ethers, as more of the vitreous one round glafs, and 
more of the refinous one round refin ; and, it is 
probable, that thefe mixed atmofpheres, which fur- 
round imperfe& conducing bodies, confift alfo of 
different proportions of the vitreous and refinous 
ethers according to their being more or lefs perfect 
conductors. Thefe minute degrees of the difference 
of thefe eledlric atmofpheres are evinced by Mr. 
Bennet's Doubler of Electricity, as fhown in his 
work, and are termed by him Adhefive Ele&ric 
Atmofpheres, to diftinguifh them from thofe accu- 
mulated by art -, thus the natural adhefive eledtricity 
of filver is more of the vitreous kind compared with 
that of zinc, which coniifts of a greater proportion 
of the refinous ; that is, in his language, filver is 
pofitive and zinc negative. This experiment I have 
fuccefsfully repeated with Mr. Bennet's Doubler 
along with Mr. Swanwick. 

7* Great accumulation or condenfation of the 
feparate electric ethers attract each other fo ftrongly, 
that they will break a paffage through noncon- 
ducting bodies, as through a plate of glafs, or of 
air, and will rend bodies which are lefe perfect con- 
ductors, and give out light and heat like the ex- 
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plofion of a train of gunpowder ; whence, when a 
ftrong ele&ric fhock is paffed through a quire of 
paper, a bur, or elevation of the flieets, is feen on 
both fides of it occafioned by the explofion. Whence 
trees and ftone walls are burft by lightning, and 
wires are fufed, and inflammable bodies burnt, by 
the heat given out along with the flafli of light, 
which cannot be explained by the mechanic theory. 

8. When artificial or natural accumulations of 
thefe feparate ethers are very minute in quantity 
or intenfity, they pafs flowly and with difficulty 
from one body to another, and require the bell 
conductors for this purpofe ; whence many of the 
phenomena of the torpedo or gymnotus, and of 
Galvanifm, Thus after having difcharged a coated 
jar, if the communicating wire has been quickly 
withdrawn, a fecond fmall fhock may be taken 
after the principal difcharge, and this repeatedly 
two or three times. 

Hence the charge of the Galvanic pile being very 
minute in quantity or intenfity, will not readily pafs 
through the dry cuticle of the hands, though it fo 
eafily partes through animal flefti or nerves, as this 
combination of charcoal with water feems to con- 
ftitute the moft perfect conductor yet known. 

9. As light is refle&ed from the furface of a 
mirror before it aft u ally touches it, and as drops of 
water are repelled from cabbage-leaves without 
touching them, and as oil lies on water without 
touching it, and alfo as a fine needle may be made 
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to lie on water without touching it, as fhown 
by Mr. Melville in the Literary Eflays of Edin- 
burgh; there is reafon to believe, that the vitreous 
and refinous electric ethers are repelled by, or will 
not pafs through, the furfaces of glafs or refin, to 
which they are applied, But though neither of 
thefe electric ethers pafles through the furfaces of 
glafs or refin, yet their attractive or repulfive powers 
pafs through them; as the attractive or repulfive 
power of the magnet to iron paffes through the 
atmofphere, and all other bodies which exift be-, 
tween them. So^n infulated cork-ball when elec^ 
trifed either with vitreous or refinous ether, repel* 
another infulated cork^ball ele&rifed with the fame 
kind of ether, through half an inch of common air, 
though thefe ele&ric atmofpheres do not unite. 

Whence it may be concluded, that the general 
attra6tive and repulfive ethers accompany the elec- 
tric ethers as well as they accompany all other 
bodies ; and that the ele6tdc ethers do not them- 
felves attract or repel through glafs or refin, as they 
cannot pafs through them, but ftrongly attract each 
other when they come into contact, rufli together^ 
and produce an explofion of the fudden liberation of 
heat and light, 

JJI. EFFECT OF METALLIC POINTS, 

1. When a pointed wire is prefented by a perfoa 
ftanding on the grounfL to an infulated conductor, 
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on which either vitreous or refinous ele&ricity is 
accumulated, the accumulated eledfricity will pafs 
off at a much greater diflance than if a metallic 
knob be fixed on the wire and prefented in its 
{lead. 

2. The fame occurs if the metallic point be fixed 
on the eleflrifed condu&or, and the finger of a 
perfon ftanding on the ground be prefented to it, 
the accumulated electricity will pafs off at a much 
greater diftance, and indeed will foon difcharge 
itfelf by communicating the accumulated electricity 
to the atmofphere, 

3. If the metallic point be fixed on the prime 
conduflor, and the flame of a candle be prefented 
to it, on eleflrifing the conduflor either with vitreous 
or refinous ether, the flame of the candle is blown 
from the point, which muft be owing to the eleflric 
fluid in its paflage from the point carrying along 
with it a ftream of atmofpheric air, 

> 

The manner in which the accumulated electricity 
fo readily paflea off by a metallic point may be 
thiis underftood; when a metallic point ftandserefl 
from an eledtrifed metallic plane, the accumulated 
eleffcricity which exifts on the extremity of the 
point, is attracted lefs than that of the other parts 
of the ele<5lrif<pd furface. For the particle of elec- 
tric matter immediately over the point is attracted 
by that point only, whereas the particles of eleflric 
jpatter'over every other part of the elctfrifed plane^ 
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is not only attra&ed by the parts of the plane im<- 
mediately under them, but alfo laterally by the cir- 
cumjacent parts of it ; whence the accumulated 
eledtric fluid is pulhed off at this point by that over 
the other parts being more ftrongly attracted to 'the 
plane* 

Thus if a light infulated horizontal fly be con- 
ftrufted of wire with points fixed as tangents to the 
circle, it will revolve the way contrary to the direc- 
tion of the points as long as it continues to be eleo 
trifed. For the fame reafon as when a circle of cork, 
with a point of the cork ftanding from it like a tan- 
gent, isfmeared with oil, and thrown upon a lake, 
it will continue to revolve backwards in refpeft to 
the direftion of the point till all the oil is difperfed . 
upon the lake, as firft obferved by Dr. Franklin ; 
for the oil being attradted to all the other parts of 
the cork-circle more than towards the pointed tan- 
gent, that part over the point is pulhed off and dif- 
fufes itfelf on the water, over which it paffes with- 
out touching, and confequently without fri&ion; 
and thus the cork revolves in the contrary direc- 
tion. 

x\s the flame of a candle is blown from a point 
fixed on an ele&rifed condu&or, whether vitreous 
or refinous ele&ricity is accumulated on it, it fhows 
that in both cafes ele&ricity paffes from the point, 
which is a forcible argument again ft the mechanical 
theory of pofitive and negative eleftricity ; becaufe 
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then the flame fhould be blown towards the point 
in one cafe, and from it in the other. 

So the eleftric fly, as it turns horizontally, recedes 
from the direction of the points of the tangents, 
whether it be eleftrifed with vitreous or refinous 
eleftricity ; whereas if it was fuppofed to receive 
eleftricity, when eleftrifed by refit), and to part with 
it when eleftrifed by glafs, it ought to revolve diffe- \ 
rent ways ; which alfo forcibly oppofes the theory 
of pofitive and negative eleftricity. 

As an eleftrifed point with either kind of eleftri- 
city caufes a ftream of air to pafs from it in the di- 
rection of the point, it feems to afieft the air much 
in the fame manner as the fluid matter of heat affefts 
it; that is, it will not readily pafs through it, bat 
will adhere to the particles of air, and is thus carried 
away with them. 

From this it will alfo appear, that points do not 
attract eleftricity, properly fpeaking, but fufFer it to 
depart from them ; as it is there lefs attracted to the 
body which it furrounds, than by any other part of 
thefurfece. 

And as a point prefented to an eleftrifed con- 
duftor facilitates the difcharge of it, and blows the 
flame of a candle towards the conduftor, whether 
vitreous or refinous eleftricity be accumulated upon 
it; it follows, that in both cafes fome eleftric mat- 
ter pafles from the point to the conduftor, and that 
hence there are two eleftric ethers •, and that they 
combine or explode when they meet together, and 
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give out light and heat, and occupy lefs fpace in 
this their combined ftate, like the union of nitrous 
gas with oxygen gas, 

IV. ACCUMULATION OF ELECTRIC ETHERS BV CONTACT. 

The ele&ric ethers may be feparately accumulated 
by contact of conductors with noncondu&ors, by 
vicinity of the two ethers, by heat, and by decom- 
pofition. 

Glafs is believed to confift in part of confolidated 
refinous ether, and thence to attraft an eleftric at- 
mofphere round it, which confifts of a greater pro- 
portion of vitreous ether compared to the quantity 
of the refinous, as mentioned in Propofition No. 4. 
This atmofphere may Hand off a line from th$ 
furface of the glafs, though ilsattra&ive or repulfive 
power may extend to a much greater diftance ; and a 
more equally mixed ele&ric atmofphere may ftand 
off about the fame diftance from the furface of a 
cufliion. 

Now when a cufliion i6 forcibly preffed upon the 
furface of a glafs cylinder or plane, the atmofphere 
of the cufliion is forced within that of the glafs, and 
confequently the vitreous part of it is brought within 
the fphere of the attra&ionof the refinous ether com- 
bined with the glafs, and therefore becomes attracted 
by it in addition to the vitreous part of the fponta- 
neous atmofphere of the glafs ; and the refinous part 
of the atmofphere of the cufliion is at the fame time 
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repelled by its vicinity to the combined refinous 
ether of the glafs. . From both which circumftancci 
a vitreous ether alone furrounds the part of the 
glafa on which the cufliion is forcibly prefied; 
which does not, neverthelefs, refcmble an eleSrifed 
coated jar j as this accumulation of vitreous ether on 
one fide of the glafs is not fo violently condenfed, 
or fo forcibly attra&ed to the glafs by the loofe refi- 
nous ether on the other fide* of it, as occurs in the 
charged coated jar. 

Hence as weak differences of the kinds or quan- 
tities of eledricity do not very rapidly change place 
if the cufhion be fuddenly withdrawn, with or with- 
out friction, I fuppofe an accumulation of vitreous 
eledtric ether will be left on the furface of the glafs, 
which will diffufe itfelf on an infulated conductor 
by the affiftance of points, or will gradually be dif- 
fipated in the air, probably like odours by the repuU 
fion of its own particles, or may be conduced away 
by the furrounding air as it is repelled from it, or by 
the moifture or other impurities of the atmofphere^ 
And hence I do not fuppofe the fridHon of the glafs- 
globe to be ijeceffary, except for the purpofe of 
jnore eafily removing the parts of the furface from 
the preffure of the cufhion to the points of the 
prime conductor, and to bring them moreeafily into 
reciprocal contact, 

When fealing wax or fulphur is rubbed by a 
cuftnon, exactly the fame circumftance occurs, but 
with the different ethers j as the refinous ethc* of 
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the fpontaneous atmofphere of the culhion, when it 
»is prefled within the fpontaneous atmofphere of the 
fealing wax, is attratfed by the folid vitreous ether 
which is combined with it ; and at the fame time 
the vitreous ether of the culhion is repelled by it ; 
and hence an atmofphere of refinous ether alone 
exifts between the fealing wax and the culhion thus 
prefled together. It is neverthelefs poflible, that 
fri&ion on both fealing wax and glafs may add 
fome facility to the accumulations of their pppofite 
ethers by the warmth which it occafions. As moft 
eleftric machines fucceed beft after being warmed, 
I think even in dry frofty feafons. 

Though when a culhion is applied to a fmooth 
furfaced glafs, fo as to intermix their eledric atmof- 
pheres, the vitreous ether of the culhion is attrafted 
by the refinous ether combined with the glafs ; but 
does not intermix with it, but only adheres to it: 
and as the glafs turns round the vitreous electric 
atmofphere Hands on the folid refinous electric ether 
combined with the glafs; and is taken away by the 
metallic points of the prime conduflor. 

Yet if the furface of the glafs be roughened by 
fcratching it with a diamond or with hard fand, a 
new event occurs ; which is, that the vitreous ether 
attra£ted from the cufhion by the refinous ether con-* 
binedwith the glafs becomes adhefive to it; and 
ftands upon the roughened glafs, and will not quit 
the glafs to go to the prime condudor ; whence the 
furface of the glafs having a vitreous eleftric atmo- 
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fphere, united, as it were, to its inequalities, becomes 
iimilar to refin ; and will now attraft refinous 
ele&ric ether, like a ftick of fealing wax, without 
combining with it. Whence this curious and 
otherwife unintelligible phenomenon, that fmootli 
Surfaced glafs will give vitreous ele&ric ether to an 
infulated conduftor, and glafs with a roughened 
furface will give refinous ether to it. 

V. ACCUMULATION OF ELECTRIC ETHERS BY VICINITY. " 

Though the contaft of a cufliion on the whirling 
glafs is the eafieft method yet in ufe for the accumu- 
lation of the vitreous eleftric ether on an infulated 
conductor; yet there are other methods ofeffe&ing 
this, as by the vicinity of the two ele&ric ethers with 
a noncondu&or between them. 

Thus I believe a great quantity of both viireous 
and refinous electric ether may be accumulated iii 
the following manner. Let a glafs jar be coated 
within in the ufual manner ; but let it have a Ipofe 
external coating, which can eafily be withdrawn by 
an infulating handle. Then charge the jar, as highly 
as it may be, by throwing into it vitreous eleftric 
ether* and in this ftate hermetically feal it, if prac- 
ticable, otherwife clofe it with a glafs ftopple and 
wax. When the external coating is drawn off by 
an infulating handle, having previoufly had a com- 
munication with the earth, it will poflefs an accu- 
mulation of refinous ele&ric ether; and then touching 
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it with your finger, a fpark will be feen, and there 
will ceafe to be any accumulated ether. 

Thus by alternately replacing this loofe coating, 
and withdrawing it from the fealed charged jar, by 
means of an infulating handle ; and by applying it 
to one infulated conductor, when it is in the vicinity 
of the jar ; and to another infulated conductor, when 
it is withdrawn ; vitreous electric ether may be ac- 
cumulated on one of them, and refinous on the 
other; and thus I fufpedt an immenfe quantity 
of both ethers may be produced without fri&ion or 
much labour, if a large eledtric battery was fo con- 
trived ; and that it might be applied to many me- 
chanical purpofes, where other explofions are now 
ufed, as in the place of fteam engines, or to rend 
rocks, or timber, or deftroy invading armies I 

The principle of this mode of accumulating the 
two eledtric ethers in fome meafure refembles that 
of Volta's Eledrophorus and Bennet's Doubler. 



VI. ACCUMULATION OF ELECTRIC ETHERS BY HEAT AND 

BY DECOMPOSITION. 

When glafs or amber is heated by the fire in a 
dry feafon, I fufpeft that it becomes in fome degree 
eledtric ; as either of the eledtric ethers which is 
combined with them may have its combination with 
thofe materials loofened by the application of heat; 
and that on this account they may more forcibly at- 
tra<5 the oppofite one from the air in their vicinity* 
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It has long been known, that a filiceous done 
called the tourmalin, when its furfaces are polifhed, 
if it be laid down before the fire, will become ele<9> 
rified with vitreous, or what is called pofitive electri- 
city on its upper furface : and refinous, or what is 
called negative ele&ricity on its under furface; 
which I fuppofe lay in contaft with fomewhat 
which fupported it near the fire. 

In this experiment I fuppofe the tourmalin to be 
naturally combined with refinous ele&ric ether like 
glafs ; which on one fide next towards the fire by 
the increafe of its attractive power, owing to the 
heat having loofened its combination with the earth 
of the ftone, more ftrongly attracts vitreous electric 
ether from the atmofphere ; which now ftands on 
its furface : and then as the lower furface of the 
ftone lies in contadt with the hearth, the lefs 
quantity of vitreous ether is there repelled by the 
greater quantity of it on the upper furface; while 
the refinous ether is attradied by it : and the ftone 
is thus charged like a coated jar with vitreous elec- 
tric ether condenfed on one fide of it, ancl refinous 
on the. other. 

So cats, as they lie by the fire in a frofty day, be- 
come fo eledlric as frequently to give a perceptible 
fpark to one's finger from their cars without fric- 
tion. 

A fourth method of feparating the two ethers 
would feem to be by the decompofition of metallic 
Jbodies, as in the experiment with Volta's Galvanic 
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pile ; which is faid by Mr. Davy to act fo much 
more powerfully, when an acicKis added to the 
water ufed in the experiment ; as will be fpoken of 
below. 

From experiments made by M. Sauffure on the 
eledtricity of evaporated water from hot metallic 
veflels, and from thofe of china and glafs, he found 
when the veflel was calcined or made rufty by the 
evaporating water, that the electricity of it was 
pofitive (or vitreous), and that from china or glafs 
was negative (or refinous), Encyclop. Britan. Art 
Eledt. No. 206, which feems alfo to fhow, that vi- 
treous eledtric ether was given out or produced by 
the corrofion of metals, and refinous ether from the 
evaporation of water. 

VII. THE SPARK FROM THE CONDUCTOR, AND OF ELEC- 
TRIC LIGHT. 

When either the vitreous or refinous eledtric 
ether is accumulated on an infulated conductor, 
and an uninfulated conductor, as the finger of an 
attendant, is applied nearly in contadt with it, what 
happens? The attractive and repulfive powers of 
the accumulated eledtric ether pafs through the 
noncondudting plate of air, and if it be of the vitre- 
ous kind, it attracts the refinous elcdhic ether of 
the finger towards it, and repels the vitreous eledtric 
ether of the finger from it. 

Hence there exifis for an inftant a charged plate 
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of air between the finger and the prime condu&or, 
with an accumulation of vitreous ether on one £de 
of it, and of refinous ether on the other fide of it ; 
and laftly thefe two kinds of eledtric ethers fuddenly 
unite by their powerful attraction of each other, 
explode, and give out heat and light, and rupture 
the plate of noncondufting air, which feparated 
them. 

The rupture or disjunction of the plate of air is: 
known by the found of the fpark, as of thunder; 
which fhows that a vacuum of air was previoufly 
produced by the explofion of the eledlric fluids, and 
a vibration of the air in confequence of fhe fudden 
joining again of the fides of the vacuum. 

The light which attends ele&ric fparks and 
ihocks, is not accounted for by the Theory of Dr. 
Franklin. I fufpe<5t that it is owing to the combi- 
nation of the two eledtric ethers, from which as from 
all chemical explofions both light and heat are fet at 
liberty, and becaufe a fmell is faid to be perceptible 
from eleftric fparks, and even a tafte, which muft be 
deduced from new combinations, or decompofitions, 
as in other explofions : add to this that the fame 
thing occurs, when eledtric Ihocks are patted 
through eggs in the dark, or through water, a 
luminous line is feen like the explofion of a train 
of gunpowder ; laftly, whether light is really pro- 
duced in the pafiage of the Galvanic elefiricity 
through the eyes, or that the Tenfation alone of light 
is perceived by its ftitfiulating the optic nerve, has 

Vol. III. T 
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not yet been inveftigated ; but I fafpe£t the former, 
as it emits light from its expfofion even in paffing 
through eggs and through water, as mentioned 
above. 

VIII. THE SHOCK FROM THE COATED JAR, AND Of 

ELECTRIC CONDENSATION. 

1. When a glafs jar is coated on both fides, and 
either vitreous or refinouseleflricity is thrown upon 
the coating on One fide, and there is a communica- 
tion to the earth from the other fide, the fame thing 
happens as in the plate of air between the finger 
and prime condu&or above defcribed ; that is, the 
accumulated eledricity, if it be of the vitreous kind 
on one coating of the glais jar will attradl the refi- 
nous part of the ele&ricity, which furrounds or pe- 
netrates the coating on the other fide of the jar, 
and alfo repel the vitreous part of it ; but this oc- 
curs on a much more cxtenfive furface than in the 
inftance of the plate of air between the finger and 
prime condu&or. 

The difference between ele&ric fparks and fhocks 
confifis in this circumftance, that in the former the 
insulating medium, whether of air, or of thin glafs, 
is ruptured in one part, and thus a communication 
is made between the vitreous and refinous ethers, 
and they unite immediately, like globules of quick- 
filver, when prefled forcibly together : but in the 
elc&ric fhock a communication is made by fome.. 
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conducing body applied to the other extremities of 
the vitreous, and of the refinous atmofpheres^ 
through which they pafs and unite, whether both 
fides of the coated jar are infulated* or only one 
fide of it. 

And in this line, as they reciprocally meet, they 
appear to explode arid give out light and heat, and 
a new combination of the two ethers is produced, 
as a refiduum after the explofion, which probably 
occupies much lefs fpace than either the vitreous of 
refinous ethers did feparately before. At the fame 
time there may be another unreftrainable ethereal 
fluid yet unobferved, given out from this explofion, 
which rends oak trees, burft ftone-walls, lights 
inflammable fubftances, and fufes metals, Or dif- 
fipates them in a calciform fmoke, along with 
which great light and much heat are emitted, or 
thefe effe&s are produced by the heat and light only 
thus fet at liberty by their fynchronous and fudden 
evolution. 

2* The curious circumftance of eleftric conderl- 
fation appears from the violence of the fhock of the 
coated jar compared with the flrongeft fpafk from 
an infulated conduftor, though the latter pofleffes a 
much greater furface ; when vitreous eleftric ethef 
is thrown on one fide of a coated jar, it attrafts the 
refinous elc&ric ether of the other fide of the coated 
jar j and the fatfie occurs, when refinous ether is 
thrown on one fide of it, it attra&s the vitreous 
ether of the other fide of it, and thus the vitreous 

Ta 
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eleCtric ether on one fide of the jar, and the refi- 
nous ether on the other fide of it become condenfed, 
that is accumulated in lefs fpace, by their reciprocal 
attraction of each other. 

This condenfation of the two eleCtric ethers 
owing to their reciprocal attraction appears from 
another curious event, that the thinner the glafs jar 
4s, the ftroriger will the charge be on the fame quan- 
tity of furface, as then the two ethers approaching 
nearer without their intermixing attraCt each other 
ftronger, and confequently condenfe each other 
more. And when the glafs jar is very thin the re- 
ciprocal attractive powers of the vitreous and refi- 
nous ether attraCt each other fo violently as at 
length to pafs through the glafs by rupturing it, in 
the fame manner as a lefs forcible attraction of them 
ruptures and partes through the plate of air in the 
produCtioa of fparks from the prime conductor. 

As thefe two ethers on each fide of a charged coated 
jar fo powerfully attraCt each other, when a com- 
munication is made between them by fome conduct- 
ing fubftanceas'in the common mode of difcharging 
an eleCtrifed coated jar, they reciprocally pafs to 
each other for the purpofe of combining, as fome 
chemical fluids are known to do ; as when nitrous 
gas and oxygen gas are mixed together ; whence 4s 
thefe fluids pafs both ways to intermix with each 
other, and then explode ; a bur appears on each 
fide of a quire of paper well prefled together, when 
a ftrong eleCtric fhock is pafled through it j which 
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is occafioned by their explofion, like a train of 
gunpowder, and confequent emifiion of fome other 
ethereal fluid, either thofe of heat and light or of 
some new one not yet obferved. Whence it becomes 
difficult to explain, according to the theory of Dr. 
Franklin, which way the eledhic fluid pafled, and 
which fide of the coated jar contained ppfitive and 
which the negative charge according to that doc- 
trine. 

But the theory of the ingenious Dr. Franklin 
failed alfo in explaining other phenomena of the 
coated jar ; fince if the pofitive ele&ricity accumu- 
lated on one fide of the jar repelled the ele&ricity 
from the coating on the other fide of it, fo as to 
produce an ele&ric vacuum; why fhould it be fo 
eager, when a communication is made by fome 
conducing body, to run into that vacuum by its 
attraction or gravitation, which has been made by 
its repulfion ; as thus it feems to be violently at- 
tracted by the vacuum, from which it had pre- 
vioufly repelled a fluid fimilar to itfelf, which is 
not eafily to be comprehended. 

3. There is another mode by which eithej 
vitreous or refinous ele&riq ether is capable of 
condenfation ; which confiiU in contracting the 
volume, fo as to diminiih the furface of the elec- 
trifed body; as was ingeniously fhown by Dr. 
Franklin's experiment of eleftrifing a filver tankard 
with a length of chain rolled up within it ; and 
Jtheji drawing up the chain by a filk firing, which 

T3 * 
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weakened the eleftric attraflion of the tankard ; 
which was strengthened again by returning the 
chain into it ; thus the condenfation of an elec- 
trifed cloud is believed to condenfe the eledhic 
ether, which it contains, and thus to occafion the 
lightning paffing from one cloud to another, or 
from a cloud into the earth, . 

This experiment of the chain and tankard is 
(aid to fucceed as well with what is termed nega- 
tive electricity in the theory of Dr. Franklin, as with 
what is termed pofitive ele&ricity; but in that 
theory the negative eledlricity means a lefs quan- 
tity or total deprivation or vacuity of that fluid ; 
now to condenfe negative ele&ricity by lowering 
the fufpended chain into the tankard ought to 
make it lefs negative ; whereas in this experiment 
I am told it becomes more fo, as appears by its 
ftronger repulfion of cork balls fufpended on filk 
firings, and previoufly eledrifed by rubbed fealing 
wax : and if the negative electricity be believed to 
be a perfeft vacuum of it, the condenfation of a 
vacuum of ele&ricity is totally incomprehenfible ; 
and this experiment alone feems to demonftrate thg 
pxiftence of two eledtyic ethers. 



IK. OF GALVANIC ELECTRICITY. 

• - • * 

1 . The conductors of electricity, as well as the 
Upnpon4u<9tors pf it, have probably a portipn of the 
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vitreous and red nous ethers combined with them, 
and have alfo another portion of thefe ethers diffufed 
round them, which forms their natural or fponta- 
neous adhcfive atmofpheres ; and which exifts in 
different proportions round them coraefpondent in 
quantity to thofe which arc combined with them, 
but oppofite in kind, 

Thefe adhefive fpontaneous atmofpheres of elec- 
tricity are shown to confift of different proportions 
or quantities of the elc&ric ethers by Mr. Bennet's 
Doubler of Ele&ricity, as mentioned in his work 
called New Experiments on Ele&ricity, fold by 
Johnfon. In this work, p. 91, the blade of a 
fteel knife was evidently,, in his languagei pofitive, 
compared to a foft iron wire whictj^was compara- 
tively negative; fo the adhefive ek&ricity of gold, 
filver, copper, brafs, bifmuth, mercury, and various 
kinds of wood and flanc, were what he terms po- 
fitive or vitreous ; and that of tin agd ziijc, wba£ 
he terms negative or refinqus. 

Where these fpontaneous atmofpheres of diffufed 
cle&ricky furrounding two .conduding bodies, as 
two pieces of filver, are perfe&ly fimilar, tbey pro?, 
bably do not intermix when brought into the vi^ 
cinity of each other ; but if thefe fpontaneous #- 
mofpheres of diffufed ele&ricity are different in 
refpe& to the proportion of the two ethers, or 
perhaps in refped to their quantity, in however 
fmall degree either of thefe circum fiances .exifts^ 
they n^ay be made to unite but with forae difficulty ; 

T4 
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as the two metallic plates, fuppofe one of filver, 
and another of zinc, which they furround, mufi be 
brought into abfolute or adhefive contadfc ; or other- 
wife thefe atmofpheres may be forced together fo 
as to be much flattened, and comprefs each other 
where they meet, like fmall globules of quickfilver 
when prefled together, but without uniting. 

This curious phenomenon may be feen in more 
denfe eleflric atmofpheres accumulated by art, as 
in the following experiment afcribed to Mr. Canton, 
Lay a wooden Ikewer the fize of a goofe-quill acrofs 
a dry wine-glafs, and another acrofs another wine- 
glafs ; let the ends of them touch each other, as they 
lie in a horizontal line ; call them X and Y ; ap- 
proach a rubbed glafs-tube near the external end of 
the Ikewer X, but not fo as to touch it ; then fepa* 
rate the two fkewers by removing the wine-glafles 
further from each other ; and laftly, withdraw the 
rubbed glafs-tube, and the Ikewer X will now be 
found to poffefs refinous elc&ricity, which has been 
generally called negative or minus ele&ricity ; and 
the Ikewer Y will be found to poffefs vilreous, or 
Vrhat is generally termed pofitive or plus eleftricity. 

The fcme phenomenon will occur if rubbed 
fealing wax be applied near to, but not in contadt 
with, the flower X, as the Ikewer X will then 
be lpft with ap atmofphpre of vitreous ether, and 
the Ikewer Y with one pf refinous ether. Thefc 
experiments alfo evince the exiftence of two ele&rip 
fluids, as they cannot be miderftood from gn ide^ 
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of one being a greater or lefs quantity of the fame 
material ; as a vacuum of ele&ric ether, brought 
near to one end of the fkewer, cannot be conceived 
io to attradi the ether as to produce a vacuum at 
the other end. 

In this experiment the eledtric atmofpheres, which 
are nearly of fimilar kinds, do not feem to touch, 
as there may remain a thin plate of air between 
them, in the fame manner as fraall globules of 
mercury may be prefled together fo as to comprefs 
each other, long before they intermix ; or as plates 
of lead or brafs require ftrongly to be prefled to- 
gether before they acquire the attraftion of cohe- 
iion ; that is, before they come into real contaQ:. 

2. It is probable, that all bodies are more or lefs 
perfeft conductors, as they have lefs or more of 
cither of the eledhic ethers combined with them -, as 
mentioned in Preliminary Propofition, No. VI. as 
they may then lefs refift the paflage of either of 
the ethers through them. Whence fome conducting 
bodies admit the junftion of thefe fpontaneous elec- 
tric atmofpheres, in which the proportions or quan- 
tities of the two ethers are not very different, with 
greater facility than others. 

Thus in the common experiments where the 
vitreous or refinous ether is accumulated by art, 
metallic bodies have been efteemed the beft con- 
ductors, and next to thefe water, and all other moift 
bodies ; but it was lately difcovered, that dry char- 
coal, recently burnt, was a more perfeft conduflor 
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than metals ; and it appears from the experiments 
difcovered by Galvani, which have thence the 
name of Galvanifm, that animal flefh, and particu- 
larly perhaps the nerves of animals, both which are 
compofed of much carbon and water, are the moft 
perfect conductors yet difcovered ; that is, that they 
give the leaft refiftance to the junction of the fpon- 
taneous eleCtric atmofpheres, which exift round 
metallic bodies, and which differ very little in 
rcfpeCt to the proportions of their vitreous and 
rcfinous ingredients. 

Thus alfo, though where the accumulated elec- 
tricities are denfe, as in charging a coated glafs-jar, 
the glafs, which intervenes, may be of confiderablc 
thicknefs, and may fiill become charged by the 
ftronger attraction of the fecondary elettric ethers; 
but where the fpontaneous adhefive eleCtric atmof- 
pheres are employed to charge plates of air, as in 
the Galvanic pile, or probably to charge thin animal 
membranes or cuticles, as perhaps in the fhock given 
by the torpedo or gymnotus, it feems neccflary that 
the intervening nonconducting plate muft be ex- 
tremely thin, that it may become charged by the 
weaker attraction of thefe fmall quantities or differ- 
ence of the fpontaneous eleCtric atmofpheres; and 
in this circumftance enly, I fuppofe the fhqeksfrom 
the Galvanic pile, and from the torpedo and gym- 
notus, differ from thofe of the coated jar. 

3. When atmofpheres of electricity, which xto 
npjt 4$k r mrxh in the quantity or proppftioij ftf 
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their vitreous and refinous ethers, approach each 
other, they are not eafily or rapidly united ; but 
the predominant vitreous or refinous ether of one 
of them repels the fimilar ether of the oppofed at- 
mofphere, and attradts the contrary kind of ether. 

The flownefs or difficulty with which atmof- 
pheres, which differ but little in kind or in denfity, 
unite with each other, appears not only from the 
experiment of Mr. Canton above related, but alfo 
from the repeated fmaller fhocks, which may be 
taken from a charged coated jar after the firft or 
principal difcharge, if the conducing medium has 
not been quickly removed, as is alfo mentioned 
above. 

Hence thofe atmofpheres of either kind of elec- 
tric matter, which differ but very little from each 
other in kind or quantity, require the raoft perfedt 
conductors to caufe them to unite. Thus it appears 
by Mr. Bennefs doubler, as mentioned in the Pre- 
liminary Propofition, No. VI. that the natural ad- 
hefive atmofphere round filver contains more' vitre- 
ous electricity than that naturally round zinc; but 
when thin plates of thefe metals, each about an 
ounce in weight, are laid on each other, or mode- 
rately prefTed together, their atmofpheres do not 
unite. For metallic plates, which when laid on 
each other, do not adhere, cannot be faid to be in 
real contact, of which their not adhering is a 
proof; and in confequence a thin plate of air, or 
pf their own reputfive ethers exifts bptweet) $pip. 
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Hence when two plates of zinc and filver arc 
thus brought into the vicinity of each other, the 
plate of air between them, as they are not in adhe- 
five contact, becomes like a charged coated jar ; 
and if thefe two metallic plates are touched by your 
dry hands, they do not unite their electricities, as 
the dry cuiicle is not a fufficiently good condudlor; 
but if one of the metals be put above, and another 
under the tongue, the faliva and moid mucous 
membrane, mufcular fibres, and nerves, fupply fo 
good a condu&or, that this very minute elc&ric 
fhock is produced, and a kind of pungent tafte is 
perceived. 

When a plate or pencil of filver is put between 
the upper lip and the gum, and a plate or pencil 
of zinc under the tongue, a fenfation of light is 
perceived in the eyes, as often as the exterior ex- 
tremities of thefe metals are brought into contact; 
which is owing in like manner to the difcharge of 
a very minute e!e<Stric (hock, which would not have 
been produced but by the intervention of fuch good 
conductors as moid: membranes, mufcular fibres, 
and nerves. 

In this fituation, a, fenfation of light is produced 
in the eyes ; which feems to fhow, that thefe ethers 
pafs through nerves more eafily, than through 
mufcular flefh limply ; fince the pafiage of them 
through the retina of the eyes from the upper gum 
to the parts beneath the tongue is a more diftant 
one, than would otherwife appear necefiary. It is 
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not fo eafy to give the fenfation of light in the eyes 
by paffing a fmall Jhock of artificially accumulated 
ele&ricity through the eyes (though this may, I 
believe, be done) becaufe this artificial accumulated 
cle&ricity, as it pafies with greater velocity than 
the fpontaneous accumulations of it, will readily 
permeate the mufcles or other moift parts of animal 
bodies ; whereas the fpontaneous accumulations of 
electricity feem to require the beft of all condu&ors,. 
as animal nerves, to facilitate their paflagc. 

4. In the Galvanic pile of Volta this eledlric 
fliock becomes fo much increafed, as to pafs by 
lefs perfect conductors, and to give Jhocks to the 
arms of the conducting perfon, if the cuticle of his 
hands be moiftened, and even to fhow fparks like 
the coated jar ; which appears to be affedied in 
this manner. When a plate of filver is laid hori- 
zontally on a plate of zinc, the plate of air between 
them becomes charged like a coated jarj as the 
filver, naturally poflefling more vitreous ele&ric 
ether, repels the vitreous ether, which the zinc 
poflefles in lefs quantity, and attracts the refinous 
ether of the zinc. Whence the inferior furface of 
the plate of zinc abounds now with vitreous ether, 
and its upper furface with refinous ether. Beneath 
this pair of plates lay a cloth moiftened with water, 
or with fome better condudtor, as fait and water, qv 
a flight acid mixed with water or volatile alcali of 
ammoniac mixed with water, and this vitreous elec- 
tric ether on the lower furface of the zinc plate will 
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be gfvcn to the fecond filver plate which lies be- 
neath it; and thus this fecond filver plate will 
poflefs not only its own natural vitreous atmof- 
phere, which was denfer or in greater quantity 
than that of the zinc plate next beneath it, but 
now acquires an addition of vitreous ether from 
the zinc plate above it, conduced to it through 
the rnoift cloth. 

This then will repel more vitreous ether from 
the fecond zinc plate into the third filver one ; and 
fo on till the plates of air between the fcincs arid 
filvers are all charged, and each ftronger and 
ftronger, as they defcend in the pile. 

If the reader ftill prefers the Franklinian theory 
of pofitive and negative eleftricity, he will pleafe 
to put the word pofitive for vitreous, and negative 
for refinous, and he will find the theory of the 
Galvanic pile equally thus accounted for* 

5. When a Galvanic pile is thus placed, and a 
communication between the two ends of it is made 
by wires, fo that the eledtric {hocks pafs through 
water, the water becomes decompofed in fome 
mcafurc, and oxygen is liberated from it at the 
point of one wire, and hydrogen at the point of 
the other; and this though a fyphon of water be 
interpofed between them. This curious circura- 
ftance feems to evince the exiftence of two eledtric 
ethers, which enter the water at different ends of 
the fyphon, and have chemical affinities to tbff 
component parts of it; the refinous ether fetsaft 
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liberty the hydrogen at one end, and the vitreous 
ether the oxygen at the other end of the conducing 
medium. 

Hence it muft appear, that the longer the Gal- 
vanic pile, or the greater the number of the alter- 
nate pieces of filver and zinc that it confifts of, the 
ftronger will be the Galvanic (hock ; but there is 
another circumftance difficult to explain, which is 
the perpetual decompofition of water by the Gal- 
vanic pile; when water is made the conducing 
medium between the two extremities of the pile. 

As no pondu&ors of electricity are abfolutely 
perfedl, there muft be produced a certain accumu- 
lation of vitreous ether on one fide of each charged 
plate of the Galvanic pile, and of refinous ether on 
the other fide of it, before the difcharge takes place, 
even though the condu&ing medium be in appa- 
rent contadt. When the difcharge does take place, 
the whole of the accumulated ele&ricity explodes 
and vaniflies; and then an infta.nt of time is required 
for the filver and zinc again to attra6l from the air, 
or other bodies in their vicinity, their fpontaneous 
natural atmofphercs, and then another difcharge 
enfues ; and fo repeatedly and perpetually till the 
furface of one of the metallic plates becomes fo 
much oxydated or calcined, that it ceafes to ad. 

Hence a perpetual motion may be laid to be 
produced, with an incefiant decompofition of water 
into the two gaffes of oxygen and hydrogen; which 
muft probably be conftantly proceeding on all moift 
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fur faces, where a chain of ele&ric conductors 
exifts, furrounded with different proportions of 
the two elcdtric ethers. Whence the ceafelefs 
liberation of oxygen from the water has oxydated 
or calcined the ores of metals near the furface of 
the earth, as of manganefe, of zinc into lapis cala- 
minaris, of iron into various ochres, and other 
calciform ores. From this fource alfo the corrofion 
of fome metals may be traced, when they are im- 
merfed in water in the vicinity of each other, as 
when the copper fheathing of lhips was held on 
by iron nails. And hence another great operation 
of nature is probably produced, I mean the resto- 
ration of oxygen to the atmofphere from the furface 
of the earth in dewy mornings, as well as from the 
perfpiration of vegetable leaves; which atmofpheric 
oxygen is hourly deftru&ible by the refpiration of 
animals and plants, by combuftion, and by other 
oxydations. 

6. The combination of the elc<5tric ethers with 
metallic bodies before mentioned appears from the 
Galvanic pile ; fince, according to the experiments 
of Mr, Davy, when an acid is mixed with the water 
placed between the alternate pairs of filver and zinc 
plates, a much greater elt-dtric fhock is produced 
by the fame piles and an anonymous writer in the 
Phil. Magaz. No. 36, for May 1801, aflerts, that 
when the intervening cloths or papers are moiftened 
with pure alcali, as a folution of pure ammonia, 
the effedt is greater than by apy other material. 
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It muft here be obferved, that both the acid and the 
alcaline folution, or common fait and water, and 
even water alone, in thefe experiments much erodes 
the plates of zinc, and fomewhat tarnifhes thofe of 
filver. Whence it would appear, that as by the re- 
peated explofions of the two ele&ric ethers in the 
conducing water, both oxygen and hydrogen are 
liberated ; the oxygen erodes the zinc plates, and 
thus increafes the Galvanic fhock by liberating 
their combined ele&ric ethers : and that this erofion 
is much increafed by a mixture either of acid or of 
volatile alcali with the water. Further experiments 
are wanting on this fubje& to fliow whether 
metallic bodies emit either or both of the eledlric 
ethers $rt the time of their folution or erofion in 
acids or in alcalies. 



X. OF THE TWO MAGNETIC ETHERS. 

1. Magnetifm coincides with ele&ricity in fo 
many important points, that the exilience of two 
magnetic ethers, as well as of two ele&ric ones, be- 
comes highly probable. We fhall fuppofe that 
in a common bar of iron or fteel the two magnetic 
ethers exift intermixed or in their neutral ftate ; 
which for the greater eafe of fpeaking of them may 
be called anftic ether and antardtic ethers and in 
this ftate like the two ele&ric fluids they are act 
Cognizable by our fenfes or experiments. 

Vol. III. U 



i 9 o CHEMICAL THEORY OF Note Xff. 

When thcfe two magnetic ethers are feparated 
from each other, and the ardlic ether is accumulated 
on one end of an iron or Heel bar, which is then 
called the north pole of the magnet, and the ant- 
ar6l icether is accumulated on the other end of 
the bar, and is then termed the fouth pole of the 
magnet ; they become capable of attracting other 
pieces of iron or fteel, and are thus cognizable by 
experiments. 

It feems probable, that it is not the magnetic 
ether itfelf which attracts or repels particles of iron, 
but that an attractive and rep ul live ether attends 
the magnetic ethers, as was fhown to attend the 
eleftric ones! * n No. II. 9. of this Note* becaufe 
magnetifm does not pafs through other bodies, as it 
does not efcape from magnetifed fteel when in con- 
tact with other bodies ; juft as the eledxic fluids do 
not pafs through glafs, but the attractive and repel- 
lent ethers, which attend both the magnetic and 
ele&ric ethers, pafs through all bodies. 

2. The prominent articles of analogical coinci- 
dence between magnetifm and eledtricity are firft, 
that when one end of an iron bar poffefles an accu- 
mulation of anftic magnetic ether, or northern 
polarity ; the other end poffefles an accumulation 
ofantar6Uc magnetic ether, or fouthern polarity ; 
in the fame manner as when vitreous ele6lric ether 
is, accumulated on one fide of a coated glafs jar, re- 
iinous electric ether becomes accumulated on the 

7 
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other fide of it j as the vitreous and relinons ethers 
ftrongly attraft each other, and ftrongly repel the 
ethers of the fame denomination, but are prevented- 
from intermixing by the glafs plane between them ; 
fo the arftic and antar&ic ethers attradt each other, 
and repel thofe of fimilar denomination, but are 
prevented from intermixing by the iron or fteel 
being a bad conductor of them ; they will, never- 1 
thelefs, fooner combine, when the bar is of. foft 
iron, than when it is of hardened fteel ; and then 
they flowly combine without explofioh, that is, 
without emitting heat and light like the eleftric 
ethers, and therefore refemble a mixture of oxygen 
and pure ammonia ; which unite filently producing 
a neutral fluid without emitting any other fluids 
previoufly combined with them* 

Secondly, If the north pole of a magnetic bar be 
approached near to the eye of a fewing needle, the 
ardlic ether of the magnet attrafls the antardtic 
ether, which refides in the needle towards the eye 
of it, and repels the ar&ic ether, which refides in 
the needle towards the point, precifely in the fame 
manner as occurs in prefenting an eleftrifed glafs 
tube, or a rubbed ftick of fealing wax to one extre- 
mity of two fkewers infulated horizontally on wine- 
glafles in the experiment afcribed to Mr. Canton, 
and defcribed in No. IX % 1, of this Additional Note, 
and alfo fo exaflly refembles the method of produc- 
ing a feparation and confequent accumulation of 

US 
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the two fele&ric ethers by preffing a cuftiion on 
glafs or on fealing wax, defcribed in No. 4 of this 
Note, that their analogy is evidently apparent 

Thirdly, When much accumulated eledlricity is 
approached to one end of a long glafs tube by a 
charged prime condu&or, there will ex i ft many di- 
vifions of the vitreous and refinous eleflricity alter- 
nately i as the vitreous ether attradts the refinous 
ether from a certain diftance on the furface of the 
glafs tube, and repels the vitreous ether ; but, as 
this furface is a bad conductor, thefe reciprocal at- 
trafHons and repulfions da not extend very far 
along it, but ceafe and recur in various parts of it. 
Exadtly fimilar to this, when a magnetic bar is ap- 
proximated to the end of a common bar of iron or 
fteel, as defcribed in Mr. Cavallo's valuable Treatife 
on Magnetifm ; the ardtic ether of the north pole 
of the magnetic bar attracts the antardtic ether of 
the bar of common iron towards the end in contact, 
and repels the ar&ic ether ; but, as iron and fteel 
are as bad condudtors of magnetifm, as glafs is of 
electricity, this accumulation of ardtic ether extends 
• but a little way, and then there exifts an accumular 
tion of antardtic ether; and thus reciprocally in 
three or four divifions of the bar, which now be- 
comes magnetifed, as the glafs tube became elec-* 
trifed. 

Another ftriking feature, which fhows the fifter- 
hood of electricity, and magnetifm, confifts in the 
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origin of both of them from the earth, or common 
mafs of matter. The eduftion of eleftricity from 
the earth is fhown by an infulated cufhion foon 
ceafing to fupply either the vitreous or relinous 
ether to the whirling globe of glafs or of fulphur ; 
the edu&ion of magnetifm from the earth appears 
from the following experiment : if a bar of iron be 
fet upright on the earth in this part of the world, 
it becomes in a (hort time magnetical ; the lower 
end pofleffing northern polarity, or arctic ether, and 
the higher end in confequence pofleffing fouthern 
polarity or antardlic ether ; which maybe well ex* 
plained, if we fuppofe with Mr. Cavallo, that the 
earth itfelf is one great magnet, with its fouthern 
polarity or antar&ic ether at the northern end of its 
axis ; and, in confequence, that it attracts the ar&ic 
ether of the iron bar into that end of it which 
touches the earth, and repels the antar&ic ether of 
the iron bar to the other end of it, exa&ly the fame 
as when the fouthern pole of an artificial magnet is 
brought into contaft with one end of a fewing 
needle. 

3. The magnetic and eledlric ethers agree in the 
chara&ers above mentioned, and perhaps, in many 
others, but differ in the following ones. The 
ele&ric ethers pafs readily through metallic, aqueous 
and carbonic bodies, but do not permeate vitreous 
or refinous ones; though on the furfaces of thefe 
they ape capable of adhering, and of beingaccumu* 

US 
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lated by the approach or contaft of other bodies ; 
while the magnetic ethers will not permeate any 
bodies, and are capable of being accumulated only 
on iron and fteel by the approach or conta£t of 
natural or artificial magnets, or of the earth ; at the 
fame time the attra&ive and repulfive powers both 
of the magnetic and ele&ric ethers will act through 
all bodies, like thofe of gravitation and heat. 

Secondly, The two ele<ftric ethers rufh into com- 
bination, when they can approach each other, after 
having been feparated and condenfed, and produce 
a violent explofion, emitting the heat and lights 
which were previoufly combined with them; 
whereas the two magnetic ethers flowly combine, 
after having been feparated and accumulated on the 
oppofite ends of a foft iron bar, and without emit- 
ting heat and light produce a neutral mixture, 
which, like the eleftric combination, ceafes to be 
cognizable by our fenfes or experiments. 

Thirdly, The wonderful property of the magnetic 
ethers, when feparately accumulated on the ends of 
a needle, endeavouring to approach the two oppo- 
iite poles of the earth ; nothing iimilar to which 
has been obferved in the eledlric ethers. 

From thefe firidt analogies between electricity 
and magnetifm, we may conclude that the latter 
confiflsof two ethers as well as the former; and that 
they both, when feparated by art or nature, com- 
bijie by chemical affinity when they approach, the 
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one exploding, and then confiding of a refiduum 
after having emitted heat and lights and the other 
producing limply a neutralifed fluid by their 
union. 

XL CONCLUSION. 

i. When" two fluids are diffufed together without 
undergoing any change of their chemical properties, 
they are faid limply to be mixed, and not combined 
as milk and water when poured together, or as 
oxygen and azote in the common atmofphere. So 
when fait or fugar is diffufed in water, it is termed 
folution, and not combination ; as no change of 
their chemical properties fucceeds. 

But when ah acid is mixed with a pure alcali 
a combination is produced, and the mixture is faid 
to become neutral, as it does not poflefs the chemi- 
cal properties which either of the two ingredient* 
poflefled in their feparate Hate, and is therefore 
fimilar to neither of them. But when a carbonated 
alcali, as mild fait of tartar, is mixed with a mine- 
ral acid, they prefently combine, as above, but now 
the carbonic acid flies forcibly away in the form of 
gas ; this, therefore may be termed a kind of explo- 
fion, but cannot properly be fo called, as the 
ethereal fluids of heat and light are not principally 
emitted, but an aerial one or gas ; which may pro- 
bably acquire a fmall quantity of heat from the 
combining matters. 

U4 
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But when ftrong acid of nitre is poured upon 
charcoal in fine powder, or upon oil of cloves, a 
a violent explofion enfues, and the ethereal matters 
of heat and light are emitted in great abundance* 
and are diflinated ; while in the former inftance the 
oxygen of the nitrous acid unites with the carbone 
forming carbonic acid gas, and the azote efcapes in 
its gaffeous form ; which may be termed a refiduum 
after the explofion, and may be confined in a pro- 
per apparatus, which the heat and light cannot ; 
for the former, if its production be great and fudden 
burfts the veffels, or otherwife it pafles flowly 
through them ; and the latter pafles through tranf- 
parent bodies, and combines with opake ones* 

But where ethers only are concerned in an explo- 
fion, as the two electric ones, which are previoufly 
difficult to confine in veflels -, the repulfive etheri 
of heat and light are given out ; and what remains 
is a combination of th$ two ele&ric ethers ; which 
in this ftate are attrafted by all bodies, and form 
atmofpheresround them. 

Thefe combined ele£ric atmofpheres muft pof- 
fefs lefs heat and light after their explofion ; which 
they feem. afterwards to acquire at the time they are 
again feparated from each other, probably from the 
combined heat and combined light of the cufhion 
and glafs, or of the cufhion and refin ; by the con-* 
ta& of which they are feparated and not from the 
diffufed heat of them ; but no experiments have yet 
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been made to afcertain this fa 61, this combination of 
the vitreous and refinous ethers may be efteerped 
the refiduura after their explofion, 

2. Hence the eflence of explofion confifts in two 
bodies, which are previoufly united with heat and 
light, fo ftrongly attracting each other, as to fet at 
liberty thofe two repulfive ethers ; but it happens, 
that thefe explofive materials cannot generally be 
brought into each other's vicinity in a Hate of fuf- 
ficient denfity ; unlefs they are alfo previoufly com 
bined with fome other material be fide the light and 
heat above fpoken of : as in the nitrous acid, the 
oxygen is previoufly combined with azote ; and is 
thus in a condenfed ftate, before it is brought into 
the contadl or vicinity of the carbone ; there are 
however bodies which will flowly explode, or 
give out heat and light, without being previoufly 
combined with other bodies ; as phofphorus in the 
common atmofphere, fome dead fifh in a certain de- 
gree of putridity, and fome living infe&s probably 
by their refpiration in tranfparent lungs, which is a 
kind of combuftion. 

But the two eledtric ethers are condenfed by being 
brought into vicinity with each other with a non- 
conductor between them ; and thus explode vio- 
lently, as foon as they communicate, either by rup- 
turing the interpofed noncondu&or, or by a metallic 
communication. This curious method of" a previ- 
ous condenfation of the two exploding matters, 
without either of them being combined with any 



298 CHEMICAL THEORY OF *Jote. XIL 

other material except with the ethers of heat and 
light, diftinguifhes this ethereal explofion from that 
of moft other bodies ; and feems to have been the 
caufe, which prevented the ingenious Dr. Franklin, 
and others fince his time, from afcribingthe power- 
ful effe&s of the ele&ric battery, and of lightning 
in burfiing trees, inflaming combuftible materials, 
and fufing metals, to chemical explofion ; which it 
refembles in every other circumftance, but in the 
manner of the previous condenfation of the mate- 
rials, fo as violently to attraft each other, and fud- 
denly fet at liberty the heat and light, with which 
one or both of them were combined. 

3. This combination of vitreous and refinous 
efeflric ethers is again deftroyed or weakened by the 
afttra&ions of other bodies ; as they feparate entirely, 
or exift in different proportions, forming atmof- 
pheres round conducting and noncondu&ing 
bodies ; and in this they refemble other combina- 
tions of matters ; as oxygen and azote, when united 
in the produ&ion of nitrous acid, are again fepara- 
ied by carbonej which attrafts the oxygen more 
powerfully than that attracts the azote, with which 
it is combined. 

This mode of again feparating the combined 
ele&ric ethers by preffing them, as they furround 
bodies in different proportions, into each other's 
atmofpheres, as by the glafs and Cufhion, has not 
been obferved refpeSing the decompofition of other 
bodies ; When their minute particles are brought fo 
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near together as to decompofe each other ; which 
has thence probably contributed to prevent this de- 
compofition of the two combined eleftric ethers 
from being afcribed to chemical laws; but, as far 
as we know, the attractive and repulfive atmofpheres 
round the minute particles of bodies in chemical 
operations may aft in a fimilar manner ; as the at- 
tractive and repulfive atmofpheres, which accompany 
the eleftric ethers f unrounding the larger mattes of 
matter, and that hence both the eleftric and the 
chemical explofions are fubjeft to the fame laws, and 
alfo the decompofition again of thofe particles, 
which were combined in the aft of explofion. 

4. It is probable that this theory of eleftric and 
magnetic attractions and repulfions, which fo vifibly 
exift in atmofpheres round larger mafles of matter, 
may be applied to explain the invifible attractions 
and repulfions of the minute particles of bodies ia 
chemical combinations and decompofitions, and alfo 
to give a clear idea of the attractions of the great 
mafles of matter, which form the gravitations of the 
univerfe. 

We are fo accuftomed to fee bodies attraft each 
other, when they are in abfolute contaft, as dew 
drops or particles of quickfilver forming themfelves 
into fpheres, as water rifing in capillary tubes, the 
folution of falts and fugar in water, and the cohe- 
fion with which all hard bodies are held together, 
that we are not furprifed at the attraftions of bodies 
in contaft with each other, but afcribe them to a 
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law aflFWHng all matter. In fimilar manner when 
two bodies in apparent contact repel each other, as 
oil thrown on water; or when heat converts ice 
into water and water into fleam ; or when one hard 
body in motion pufhes another hard body out of its 
place ; wc feel no furprife, as thefe events fo perpe- 
tually occur to us, but afcribe them as well as the 
attractions of bodies in contadl with each other, to 
a general law of nature. 

But when diltant bodies appear to attrafi or repel 
each other, as we believe that nothing can a& 
where it does not exift, we are flruck with aftonifli- 
ment ; which is owing to our not feeing the inter* 
mediate ethers, the exiftence of which is afcertained 
by the ele&ric and magnetic fads above related. 

From the fafts and obfervations above mentioned 
eleQricity and magnetifm confift each of them of 
two ethers, as the vitreous and reiinous ele&ric 
ethers, and the ar&icand antar&ic magnetic ethers* 
But as neither of the electric ethers will pats through 
gtafs or refin ; and as neither of the magnetic ethers 
will pafs through any bodies except iron ; and yet 
the attractive and repulfive powers accompanying 
all thefe ethers permeate bodies of all kinds; it fol- 
lows, that ethers more fubtile than either the electric 
or magnetic ones attend thofe ethers forming atmof- 
pheres round them ; as thofe ele&ric and magnetic 
ethers themfelves form atmofpheres round other 
bodies. 

This fecondary atroofphere. of the ele&ric one 
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appears to confift of two ethers, like the ele&ric one 
which it furrounds; but thefe ethers are probably 
more fubtile as they permeate all bodies ; and when 
they unite by the reciprocal approach of the bodies 
which they furround, they do not- appear to emit 
heat and light, as the primary eleftric atmofpheres 
do ; and therefore they are fimpler fluids, as they 
are not previoufly combined with heat and light. 
The fecondary magnetic atmofpheres are alfo 
probably more fubtile or fimple than the primary 
ones. 

Hence we may fuppofe, that not only all the 
larger infulated mafles of matter, but all the minute 
particles alfo, which conftitute thofe mafles, are fur- 
rounded by two ethereal fluids ; which like the 
eledtric and magnetic ones attract each other forci- 
bly, and as forcibly repel thofe of the fame denomi- 
nation ; and at the fame time ftrongly adhere to the 
bodies, which they furround. Secondly that thefc 
ethers are of the finer kind, like thofe fecondary 
ones, which furround the primary ele£lric and mag- 
netic ethers ; and that therefore they do not explode 
giving out heat and light when they unite, but 
(imply combine, and become neutral ; and laftly, 
that they furround different bodies in differcntpro- 
portions, as the vitreous and refinous eleftric ethers 
were fhown to furround filver and zinc and many 
other metals in different proportions in No. IX. of 
this note. 
. 5. For the greater eafe of convening on this fub- 
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jed, we fhall call thefe two ethers, with which all 
bodies are furrounded, the mafculine and tire femi- 
nine ethers ; and fuppofe them to poflefs the pro- 
perties above mentioned. We fhould here how- 
ever previoufly obferve, that in chemical procefles 
it is neceflary, that the bodies, which are to com- 
bine or unite with each other, fhould be in a fluid, 
ftate, and the particles in contaft with each other ; 
thus when fait is diflblving in water, the particles 
of fait unite with thofe of the water, which touch 
them ; thefe particles of water become faturated, 
and thence attradt fome of the faline particles with 
lefs force ; which are therefore attracted from them 
by thofe behind ; and the firft particles of water, 
are again faturated from the folid fait ; or in fome 
fimilar procefles the faturated combinations may 
fubfide or evaporate, as in the union of the two 
electric ethers, or in the explofion of gun-powder, 
and thus thofe in their vicinity may approach each 
other. This neceflity of a liquid form for the pur- 
pofe of combination appears in the lighting of gun- 
powder, as well as in all other combuftion, the 
fpark of fire applied diflblves the fulphur, and 
liquifies the combined heat ; and by thefe means 
a fluidity fucceeds, and the confequent attra&ions 
and repulfions, which form the explofion. 

The whole mixed mafs of matter, of which the 
earth is compofed, we fuppofe to be furrounded 
and penetrated by the two ethers, but with a greater 
proportion of the mafculine ether than of the femi- 
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nine. When a ftone is elevated above the furfadb 
of the earth, we fuppofe it alfo to be furrounded 
with an atmofphere of the two ethers, but with a 
greater proportion of the feminine than of the maf- 
culine, and that thefe ethers adhere ftrongly by 
cohefion both to the earth and to the ftone elevated 
above it. Now the greater quantity of the mafculine 
ether of the earth becomes in contadl with the 
greater quantity of the feminine ether of the fton$ 
above it ; which it powerfully attracts, and at the 
fame time repels the lefs quantity of the mafculine 
ether of the ftone. The reciprocal attractions of 
thefe two fluids, if not reftraincd by counter attrac- 
tions, bring them together as in chemical combi- 
nation, and thus they bring together the folid 
bodies, which they reciprocally adhere to ; if they 
be not immoveable ; which folid bodies, when 
brought into conta&, cohere by their own reciprocal 
attractions, and hence the myfterious affair of diftant 
attra6lion or gravitation becomes intelligible, and 
confonant to the chemical combinations of fluids. 

To further elucidate thefe various attractions, if 
the patient reader be not already tired, he will 
pleafe to attend to the following experiment: let a 
bit of fponge fufpended on a filk line be moiflened 
with a folution of pure alcali, and another fimilar 
piece of fponge be moiflened with a weak acid, 
and fufpended near the former; elecftrife one of 
them with vitreous ether, and the other with refinous 
ctjier ; as they hang with a thin plate of glafs be- 
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tween them : now as thcfe two eleflric ethers appear 
to attract each other without intermixing; as neither 
of them can pafs through glafs; they rauft be thera- 
felves furrounded with fecondary ethers, which pafs 
through the glafs, and attract each other, as they 
become in conta6t ; as thefe fecondary ethers adhere 
to the primary vitreous and refinous ethers, thefe 
primary ones are drawn by them into each other's" 
vicinity by the" attra&ion of cohefion, and become 
condenfed on each fide of the glafs plane ; and 
then when the glafs plane is withdrawn, the two 
eleftnc ethers being now in contadl rufti violently 
together, and draw along with them the pieces of 
moiftened fponge, to which they adhere; and finally 
the acid and alcaline liquids being now brought 
into contact combine by their chemical affinity. 

The repulfions of diftant bodies are alfo expli- 
cable by this idea of their being furrounded with 
two ethers, which we have termed mafculine and 
feminine for the eafe of converting about them; 
and have compared them to vitreous and refinous 
electricity, and to ar&ic and antar&ic magnetifm. 
As when two particles of matter, or two larger 
mattes of it, are furrounded both with their maf- 
culine ethers, thefe ethers repel each other or refufe 
to intermix ; and in confequence the bodies to which 
they adhere, recede from each other; as two cork- 
balls fufpended near each other, and ele&rifed both 
with vitreous or both with refinous ether, repel 
each other; or as the extremities of two needle* 
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magnetifed both with ar&ic, or both with antar&ic 
ether, repel each other ; or as oil and water far- 
rounded both with their mafculine, or both with 
their feminine ethers, repel each other without 
touching ; fo light is believed to be refle&ed from 
a mirror without touching its furface, and to be 
bent towards the edge of a knife, or refracfled by its 
approach from a rarer medium into a denfer one, 
by the repulfive ether of the mirror, and the at- 
tractive ones of the knife-edge, and of the denfer 
medium. Thus a polifhed tea-cup flips on the 
poliflied faucer probably without their acftual con- 
tact with each other, till a few drops of water are 
interpofed between them by capillary attraction, 
and prevent its Aiding by their tenacity. And fo, 
laftly, one hard bGdy in motion pufhes another 
hard body out of its place by their repulfive ethers 
without being in conta6t ; as appears from their 
not adhering to each other, which all bodies in 
real contact are believed to do. Whence alfo may 
be inferred the reafon why bodies have been fup- 
pofed to repel at one diftance and attra6t at another, 
becaufe they attract when their particles are in con- 
tact with each other, and either attradl or repel 
when at a diftance by the intervention of their 
attractive or repulfive ethers. 

Thus have I endeavoured to take one ftep further 
back into the myftery of the gravitation and repul- 
fion of bodies, which appeared to be diftant from each 
other, as of the fun and planets, as I before endea- 

Vol. III. X 
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voured to take one ftep further back into the myf- 
teries of generation in my account of the production 
of the buds of vegetables in Phytologia. With 
what fuccefs thefe have been attended I now leave 
to the judgment of philofophical readers, frpm 
which I can make no appeal. 



NOTE XIH.~ANALYSIS OF TASTE. 

Fond Fancy's eye recalls the form divine. 
And Tqfte Jits fouling upon Beauty s Jhrine. 

Canto III. 1. 221. 

Th* word Tafte in its extenfive application may 
exprefs the pleafures received by any of our fenfes, 
when excited into adtion by the ftimulus of exter- 
nal objeds ; as when odours Simulate the noftrils, 
or flavours the palate; or when fmoothnefs, or 
foftnefs, are perceived by the touch, or warmth by 
its adapted organ of fenfe. The word Tafte is alfo 
ufed to fignify the pleafurable trains of ideas fug- 
gefted by language, as in the compofitrons of peetry 
and oratory. But the pleafures confequent to the 
exertions of our fenfe of vifion only, are defigned 
here to be treated of, with occalional references to 
thofe of the ear, when they elucidate each other. 

When any of our organs of fenfe are excited inta 
their due quantity of adtion, a pleafurable fenfation 

7 
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fucceeds, as Ihown in Zoonomia, Vol. I. Sedh IV. 
Thefe are limply the pleafures attending perception, 
and not thofe which are termed the pleafures of 
Tafte ; which confift of additional pleafures ariling 
from the peculiar forms or colours of objefts, or of 
their peculiar combinations or fucceffions, or from 
other agreeable trains of ideas previoufly afibciated 
with them. 

There are four fources of pleafure attendant on 
the excitation of the nerves of vifion by light and 
colours, beljdes that limply of perception above 
mentioned ; the firft is derived from a degree of 
novelty of the forms, colours, numbers, combina- 
tions, or fucceffions, and vilible objefis. The fecond 
is derived from a degree of repetition of their forms, 
colours, numbers, combinations, or fucceffions. 
Where thefe two circumftances exift united in 
certain quantities, and compofe the principal part 
of a landfcape, it is termed pifturefque by modern 
writers. The third fource of pleafure from the 
perception of the vilible world may be termed the 
melody of colours, which will be lhown to coincide 
with melody of founds: this circumftance may alfo 
accompany the pidurefque, and will add to the 
pleafure it affords. The fourth fource of pleafure 
from the perception of vilible objects is derived 
from the previous affociation of other pleafurable 
trains of ideas with certain forms, colours, com- 
binations, or fucceffions of them. Whence the 
beautiful, fublime, romantic, melancholic, and 

X2 
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other emotions, which havfe not acquired names to 
exprefs them. We may add, that all thefe four 
fources of pleafure from perceptions are equally 
applicable to thofe of founds as of fights. 



I. NOVELTY OR INFREQyENCY OF VISIBLE OBJECTS. 

The firft circumftance, which fuggefts an ad- 
ditional pleafure in the contemplation of vifible 
objects, befides that of fimple perception, arifes 
from their novelty or infrequency; that is from 
the unufual combinations or fucceffions of their 
forms or colours. From this fource is derived the 
perpetual cheerfulnefs of youth, and the want of 
it is liable to add a gloom to the countenance of 
age. It is this which produces variety in landfcape 
compared with the common courfe of nature, an 
intricacy which incites inveftigation, and a curiofity 
which leads to explore the works of nature. Thofe 
who travel into foreign regions inftigated by curi- 
ofity, or who examine and unfold the intricacies 
of fciences at home, are led by novelty j which 
not only fupplies ornament to beauty or to gran- 
deur, but adds agreeable furprife to the point of 
the epigram, and to the double meaning of the pun, 
and is courted alike by poets and philosophers. 

It ftiould be here premifed, that the Novelty, as 
.ufed in thefe pages, admits of degrees or quantities, 

fome obje&s, or the ideas excited by them, pof- 

3 
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feffing more or lefs novelty, as they are more or 
lefs unufual. Which the reader will pleafe to, 
attend to, as we have ufed the word Infrequency 
of objects, or the ideas excited by them, to exprefs 
the degrees or quantities of their novelty. 

The fource, from which is derived th§ pleafure 
of novelty, is a metaphyfical inquiry of great curi- 
ofity, and will on that account excufe my here 
intrpducing it. In our waking hours whenever an 
idea occurs, which is incongruous to our former 
experience, we inflantly diflever the train of ima- 
gination by the power of volition; and compare 
the incongruous idea with our previous knowledge 
of nature, and rejeft it. This operation of the 
mind has not yet acquired a fpecific name, though 
it is exerted every minute of our waking hours, 
unlefs it may be termed Intuitive Analogy. 
It is an adt of jeafoning of which we are uncon- 
fcious except by its effe&s in preferving the con- 
gruity of our ideas; Zoonomia, Vol. I. Se<5l. XVI L 
3. 7. 

In our fleep as the power of volition is fuf- 
pended, and confequently that of reaibn, when 
any incongruous ideas occur in the trains of imagi- 
nation, which compofe our dreams; we cannot 
compare them with our previous knowledge of 
nature and reject them; whence arifes the per- 
petual inconfiftency of our fleeping trains of ideas; 
and whence in our dreams we never feel the fen- 
timent of novelty; however different the ideas, 

X 3 
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which prefent themfelves, may be from the ufual 
courfe of nature. 

Bat in our waking hours, whenever any objeft 
occurs which does not accord with the ufual courfe 
of nature, we immediately and unconfcioufly exert 
our voluntary power, and examine it by intuitive 
analogy, comparing it with our previous knowledge 
of nature. This exertion of our volition excites 
many other ideas, and is attended with pleafurable 
fenfation; which conftitutes the fentiment of novelty. 
But when the object of novelty ftimulates us fo 
forcibly as fuddenly to difunite our palling trains 
of ideas, as if a piftol be unexpectedly difcharged, 
the emotion of furprife is experienced j which by 
exciting violent irritation and violent fenfation, 
employs for a time the whole fenforial energy, and 
thus diffevers the palling trains of ideas, before the 
power of volition has time to copipare them with 
the ufual phenomena of nature ; but as the painful 
amotion of fear is then generally added to that of 
furprife, as evgry one experiences, who hears a 
noife in the dark, which he cannot immediately 
account for; this great degree of novelty, when it 
produces much furprife, generally ceafes to be 
pleafurable, and does not then belong to objeds of 
iafte. 

In it$ lefs degree furprife is generally agreeable, 
as it limply exprefies the fentiment occafioned by 
the novelty of our ideas ; as in common language 
we fay, we are agreeably furprifed at the unex* 
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pc^ed meeting with a friend* which not only ex- 
preflcs the fentitro-nt of novelty, but alfo the plea- 
fure from other agreeable ideas aflbciated with the 
object of it. 

It muft appear from hence, that different perfons 
mud be affeded more or lefs agreeably by different 
degrees or quantities of novelty in the obje&s of 
tafte; according to their previous knowledge of 
nature, or their previous habits or opportunities of 

m 

attending to the fine arts. Thus before its nativity 
the fetus experiences the perceptions of heat and 
cold, of hardnefs and foftnefs, of motion and reft, 
with thofe perhaps of hunger and repletton, fleeping 
and waking, pain and pleafure; and perhaps fo me 
x>ther perceptions, which may at this early time of 
its exiftence have occafioncd perpetual trains of 
ideas. On its arrival into the world the perceptions 
of light and found muft by their novelty at firft 
difTcvi r its ufual trains of ideas and occalion great 
furprife; which after a few repetitions will ceafe 
to be difagreeable, and only excite the emotion 
from novelty, which has not acquirejd a feparate 
name, but is in reality a lefs degree of furprife ; 
and by further experience the fentiipent of novelty, 
or any degree of furprife, will ceale to be excited 
by the founds or fights, which at firft excited per* 
haps a painful quantity of turpi ife. 

It ihould here be obferved, th§t as the pleafure 
of novelty is produced by the exertion of our vo- 
luntary power in comparing uncommon objects 

X4 
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with thofe which arc more ufually exhibited ; this 
fentiment of novelty is lefs perceived by thofe who 
do not readily ufe the faculty of volition, or who 
have little previous knowledge of nature, as by very 
ignorant or very ftupid people, or by brute animals ; 
and that therefore to be affe&ed with this circum- 
itance of the obje&s of Tafte requires fome previous 
knowledge of fuch kinds of objedte, and fome degree 
oi' mental exertion. 

H^ncn when a greater variety of obje6ls than 
ufual is prefentedto the eye, or when fome intricacy 
of forms, colours, or reciprocal locality more than 
ufual accompanies them, it is termed novelty if it 
only excites the exertion of intuitive comparifon 
with the ufual order of nature, and affe&s us with 
pleafurable fenfationj but is termed furprife, if it 
fuddenly dulevers our accuftomed habits of motion, 
and is then more generally attended with difagreeable 
fenfation. To this circumftanoe attending objedts 
of tafie is to be referred what is termed wild and 
irregular in landfcapes, in contradiftindtion to the 
repetition of parts or uniformity fpoken of below. 
We may add, that novelty of notes and tones in 
mufic, or of their combinations or fucceflions, are 
equally agreeable to the ear, as the novelty of forms 
vnd colours, and of their combinations or fuccef- 
f;uns are to the eye ; but that the greater quantity 
cr degree of novelty, the fentiment of which is 
ger.i.TaVy termed Surprife, is more frequently ex- 
cited by unufual or unexpe&ed founds ; which arc 
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liable to alarm us with fear, as well as furprife us 
with novelty. 

REPETITION OF VISIBLE OBJECTS. 

The repeated excitement of the fame or fimilar 
ideas with certain intervals of time, or diftances of 
fpace between them, is attended with agreeable 
fenfations, befides that limply of perception j and, 
though it appears to be diametrically oppofite to 
the pleafure arifing from the novelty of objects 
above treated of, enters into the compofitions of 
all the agreeable arts. 

•The pleafure arifing from the repetition of fimilar 
ideas with certain intervals of time or diftances of 
fpace between them is a fubjedl of great metaphy- 
sical curiofity, as well as the fource of the pleafure 
derived from novelty, which will I hope excufe its 
introduftion in thifc place. 

The repetitions of motions may be at fir fl pro^ 
duced either by volition, or by fenfation, or by 
irritation, but they foon become eafier to perform 
than any other kinds of aft ion, becaufe they foon be- 
come afTdciated together; and thus their frequency 
of repetition, if as much fenforial power be pro- 
duced during every reiteration, as is expended, adds 
to the facility of their produ&ion. 

If a ftimulus be repeated at uniform intervals of 
time, the adlion, whether of our mufcles or organs 
of fenfe, is produced with flill greater facility or 
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energy ; becaufe the fenforial power of afibciation, 
mentioned above, is combined with the* fenforial 
power of irritation ; that is, in common language, 
the acquired habit aflifls the power of the ftimulus. 

This not only obtains in the annual, lunar, and 
diurnal catenations of animal motions, as explained 
in Zoonomia, Se&. >XXVI. which are thus per- 
formed with great facility and energy ; but in every 
lefs circle of aftions or ideas, as in the burven oi a 
fong, or the reiterations of a dance. To the facility 
and diflindtnefs with which we hear founds at re- 
peated intervals, we owe the p!ea(ure, which we re- 
ceive from mufical time, and from poetic time, as 
defcribed in Botanic Garden, V. II. interlude III. 
And to this the pleaiure we receive from the rhimes 
and alliterations of modem verfification , the fouxe 
of which without this key would be difficut to did 
coven 

There is no variety of notes referable to the ga- 
mut in the beating of a drum, yet if it be performed 
in mufical time, it is agreeable to our ears; and 
therefore this pleafurable fcnfaiion mud be owing 
to the repetition of the divifions of the founds at 
certain interval^ of time, or mufical bats. W htther 
thefe times or bars are diftinguifhed by a paufe, or 
by an emphafis, or accent, certain it is, that this 
diftindiion is perpetually repeated ; otherwile the 
car could rot determine inliantly, whether the fuc* 
ceffions of found were in common or in triple 
time. 
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But befides thcfe little circles of mufical time, 
there are the greater returning periods, and the ftill 
more diflinft choruffes ; which, like the rhimes at 
the end of verfes, owe their beauty to repetition ; 
that is, to the facility and diftindtnefs with which 
we perceive founds, which we expert to perceive 
or have perceived before ; or in the language of 
this work, to the greater eafe and energy with which 
our organ is excited by the combined fenforial powers 
of aflbciation and irritation, than by the latter fingly. 

This kind of pleafure arifing from repetition, that 
is from the facility and diftin&nefs with which we per* 
ceive and underftand repeated fenfations, enters into 
all the agreeable arts ; and when it is carried to excels 
is termed formality. The art of dancing like that 
of mufic depends, for a great part of the pleafure it 
affords, on repetition ; architecture, efpecially the 
Grecian, confifts of one part being a repetition of 
another, and hence the beauty of the pyramidal 
outline in landfcape -pain ting ; where one fide of 
the pi&ure may be faid in fome meafure to balance 
the other. So univerfally does repetition contribute 
to our pleafure in the fine arts, that beauty itfelf 
has been defined by fome writers to confift in a due 
combination of uniformity and variety: Zoonomia, 
Vol. I. Se<a. XXII. 2, I. 

Where thefe repetitions of form, and reiterations 
of colour, are produced in a pifture or a natural 
landfcape, in an agreeable quantity, it is termed fim- 
plicity, or unity of chara&er ; where the repetition 
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principally is feen in the difpofition or locality of 
the divifions, it is called fymmetry, proportion, or 
grouping the fcparate parts ; where this repetition 
is mod confpicuons in the forms of vifible objects, 
it is called regularity or uniformity; and where it 
affe&s the colouring principally, the artifts call it 
breadth of colour. 

There is neverthelcfs, an excefs of the repetition 
of the fame or fimilar ideas, which ceafes to pleafe, 
and muft therefore be excluded from compofitions 
of Tafte in painted landfcapes, or in ornamented 
gardens; which is then called formality, monotony, 
or infipidity. Why the excitation of ideas fhould 
give additional pleafure by the facility and difiinft- 
nefs of their production for a certain time, and 
then ceafe to give additional pleafure ; and gradu- 
ally to give lefs pleafure than that, which attends 
fimplc exertion of them ; is another curious mcta- 
phyfical problem, and deferves inveftigation. 

In our waking hours a perpetual voluntary exer- 
tion, of which we are unconfeious, attends all our 
new trains of ideas, whether thofe of imagination 
or of perception \ which by comparing them with 
our former experience preferves the confiftency of 
the former, by reje&ing fuch as are incongruous ; 
and adds to the credibility of the latter, by their 
analogy to obje&s of our previous knowledge : and 
this exertion is attended with pleafurable ienfation. 
After very frequent repetition thefe trains of ideas 
do not excite the exertion of this intuitive analogy. 
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and in confequence are not attended with additional 
pleafure to that (imply of perception •, and by con- 
tinued repetition they at length lofe even the plea- 
fure limply of perception, and thence finally ceafe 
to be excited ; whence one caufe of the torpor of 
old age, and of death, as fpoken of in Additional 
Note, No. VII. 3, of this work. 

Whci^ there exifts in any landfcape a certain 
number and diverfity of forms and colours, or of 
their combinations or fucceflions, fo as to produce 
a degree of novelty ; and that with a certain repe- 
tition, or arrangement of parts, fo as to render them 
gradually comprehenfible or eafily compared with 
the ufual courfe of nature ; if this agreeable com- 
bination of vifible objects be on a moderate fcale, in 
refpedl to magnitude, and form the principal part of 
the landfcape, it is termed PicTUBEsauE by modern 
art ifts ; and when fuch a combination of forms and 
colours contains many eafy flowing curves and 
fmooth furfaces the delightful fentiment of Beauty 
becomes added to the pleafure of the Picturesque. 

If the above agreeable combination of novelty 
and repetition exifts on a larger fcale with more 
p.roje&ing rocks, and deeper dells, and perhaps with 
a fomewhat greater proportion of novelty than re- 
petition, the landfcape affumes the name of Ro- 
mantic; and if fome of thefe forms or combina- 
tions are much above the ufual magnitude of limilar 
obje&s, the more interesting fentiment of Subli- 
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mity becomes mixed with the plcafure of the 



romantic* 



III. MELODY OF. COLOUfcS. 



A third fource of pleafure arifing from the infpec- 
tion of vifible objects, befides that of fimple percep- 
tion, arifes from what may be termed melody of 
colours, as certain colours are more agreeable, when 
they fucceed each other ; or when they are difpofed 
in each other's vicinity, fo as fucceflively to affe& 
the organ of vifion. 

In a paper on the colours feen in the eye after 
looking for fome time on luminous objects, pub- 
lifhed by Dr. Darwin of Shrewfbury in the Philof. 
Tranf. Vol. 76, it is evidently fhown, that we fee 
certain colours not only with greater eafe and dif- 
tinttnefs, but with relief and pleafure, after having 
for fome time infpc&ed other certain colours ; as 
green after red, or red after green; orange after 
blue, or blue after orange ; yellow after violet, or 
violet after yellow ; this, he fhows, arifes from the 
ocular fpedrum of the colour laft viewed coinciding 
with the irritation of the colour now under con- 
templation. 

Thus if you make a dot with ink in the centre 
of a circle of red filk the lize of a letter- wafer, and 
place it on a flieet of white paper, and look on it 
for a minute without moving your eyes ; and then 
gently turn them on the white paper in its vicinity, 
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Or gently clofe them, and hold one hand an incl* 
or two before them, to prevent too much light 
from palling through the eyelids, a circular fpot of 
pile green will be feen on the white paper or in the 
doled eye; whirh is called the ocular fpe&rurn of 
the red filk, and is formed as Dr. Darwin (hows by 
the pandiculation or ftretching of the fine fibrils, 
which conftitute the extremities of the optic nerve, 
in a diredion contrary f .o that, in which they have 
been excited by previoufly looking at a luminous 
objedt, till they become fatigued; like the yawning 
or ftretching of the larger mufcles after ailing long 
in one direilion. 

If at this time the eye, fatigued by looking long 
at the centre of the red filk, be turned on paper 
previoufly coloured with pale green •, the circular 
fpot or ocular fpc&rum will appear of a much 
darker green ; as now the irritation fronj the pale 
green paper coincid 8 with the pale green fpeflrura 
remaining in the eye, and thus excites thofe fibres 
of the retina into ftronger a&ion ; on this account 
forae colours are Cm more diftin&ly, and cohfe* 
quently more agreeably after others ; or when 
placed in the vicinity of others; thus if orange* 
coloured letters are painted on a blue ground, they 
enay be read at as great di fiance as black on white, 
perhaps at a greatt r. 

'I he colours which are thus more diftinft when 
feen in fucceflion are called oppofite colours by Sir 
Itaac Newton iu his optics, Book I. part $, and m?y 
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be eafily difcovered by any one, by the method 
above defcribed; that is by laying a coloured circle 
of paper or filk on a flieet of white paper, and in- 
fpedting it fome time with fteady eyes, and then 
either gently doling them, or removing them on 
another part of the white paper, and the ocular 
fpe&rum or oppofite colour becomes vifible in the 
eye. 

Sir Ifaac Newton bas obferved, that the breadths 
of the feven * primary colours in the fun's image 
refra6led by a prifm, are proportioned to the 
feven mufical notes of the gamut, or to the intervals 
of the eight founds contained in an odtave. 

From this curious coincidence, it has been pro- 
pofed to produce a luminous mufic, confifting of 
fucceflions or combinations of colours, analagous 
to a tune in refpeft to the proportions above men- 
tioned. This might be performed by a ftrong light, 
made by means of Mr. Argand's lamps, pafiing 
through coloured glaffes, and falling on a defined 
part of the wall, with moveable blinds before them, 
which might communicate with the keys of a harp- 
fichord, and thus produce at the fame time vifible 
and audible mufic in unifon with each other. 

Now as the pleafure we receive from the fenfation 
of mellodious notes, independent of mufical time, 
and of the previous afibciations of agreeable ideas 
with them, muft arife from our hearing fome pro- 
portions of founds after others more eafily, diftin&ly, 
or agreeably j and as there is a coincidence between 
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the proportions of the primaiy colburs, and th& 
primary founds, if they may be fo called ; the fame 
laws muft probably govern the fenfatioris tff both'. 
In this circumflance therefore confifts the fifterhofcd 
of Mufic and Painting ; arid hence they claim a 
right to borrow metaphors from each other : mti- 
ficians to fpe*ak of the brilliancy of founds; afid thfc 
light and ftiadje of a concerto ; and painters of the 
harmony of colours, and the tone of a pi&ure. 

This fourceof pleafure received from the melodi- 
ous fiicceffion of colours or of founds muft not be 
cbrifounded with the pleafure received from thfc re- 
petition of them explained above, though the repe- 
tition, or diviiion of mufical notes into barg, fo a$ 
to produce common or triple time, contributes 
much to the pieafpre of mufic ; but in viewing at 
fixed landfcape nothing like mufical time fcxifis; 
and the pleafure received therefore from certain 
fuccefiions of colours tnuft depend only on the 
more eafy or diftin£Ta£tion of the retina in per- 
ceiving fome colours after others, or in their vici- 
nity^ like the facility or even pleafure with which 
we a<ft with contrary mufcles in yawning or ftretch- 
ing after having been fatigued with a long previous 
exertion in the contrary dire&ion. 

Hence where colours are acquired to be diftiiift,- 
thofe which are oppdfite to each other; fhould be 
brought into fiicceffion or vicinity ; as red and 
green, orange and blue,* yellow and violet; but 
where colours are required to intermix irnpercep- 

Vol. III. If 
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tibly, or Hide into each other, thefe ftiould not be 
chofen ; as they might by contra ft appear too 
glaring or tawdry. Thefe gradations and contrails 
of colours have been practically employed both by 
the painters of landfcape, and by the planters of 
ornamental gardens; though the theory of this 
part of the pleafure derived from vifible obje&s 
was fiot explained before the publication of the- 
paper on ocular fpedtra above mentioned ; which 
is reprinted at the end of the firft part of Zoonomia, 
and has thrown great light on the a&ions of the 
nerves of fenfe in confequence of the ftimulus of 
external bodies* 



IV. ASSOCIATION OF AGREEABLE SENTIMENTS WITH 

VISIBLE OBJECTS. 

Befides the pleafure experienced limply by the 
perception of vifible obje<Sts, it has been already 
fhown, that there is an additional 6 pleafure arifing 
from the infpe&ion of thofe, which poffefs novelty* 
or fome degree of it ; a fecond additional pleafure 
from thofe, which pofiefs in: Tome degree a repe- 
tition of their parts ; and a third from thofe^which 
poffefs a fucceflion of particular colours, which* 
either contraft or Aide into each other, and which 
we have termed melody of colours* 

We now ftep forward to the fourth fource of 
the pteafures arifing from the contemplation of 
vifible obje&a befides that limply of perception,. 
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Which confifts in our previous aflbciation of fomc 
agreeable fentiment with certain forms or combi- 
nations of them. Thefe four kinds of pleafure 
fingly or in combination cohftitute what is gene- 
rally uiiderftood by the wprd Tafte in tefpefl: to 
the vifible world ; arid by parity of reafoiiing it ii 
probable, that the pleafurable ideas received by the 
other fenfes, or which are aflbciated with language, 
may be traced tb fimilar fources. 

It has beeri ihbwn by Bifhop Berkeley, in hu 
ingenious effay oh vifion, that the eye btily ac- 
quaints lis with the perception of light and colours; 
and that our idea of the folidity of the bodies, 
Which reflect thein, is learnt by the organ of touch : 
he therefore calls our vifion the language of touch, 
obferving that certaiii gradations of the fhades of 
colour, by our previous experience of having ex* 
amined fimilar bodies by our hands or lips, fuggeft 
our ideas bf folidity, and of the forms of folixi 
bodies; as when we view a tree, it would other- 
wife appear td us a flat green fur face, but by aflb- 
ciatipn of ideas we know it to be a cylindrical ften^- 
with round branches. This aflbciation of the 
ideas acquired by the fenfe of touch with thofe of 
vifion, we do not allude to in the following obfer- 
Vations, but to the agreeably trains or tribes of 
ideas and fentiments cohnefted with certain kinds 
of vifible objects. 
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SENTIMENT OP BEAUTY. 

Of thefe catenations of fentimcnts with vifibla 
objedb, the firft is the fentiment of Beauty on 
Lovelinefs; which is fuggefted by eafy-flowing 
curvatures of furface, with fraoothnefs ; as is fo 
well illuftrated in Mr. Burk's Eflay on the Sublime 
and Beautiful, and in Mr. Hogarth's analyfis of 
Beauty; a new edition of which is much wanted 
feparate frdm his other works. 

The fentiment of Beauty appears to be attached 
from our cradles to the eafy curvatures of lines and 
fmooth furfaces of vifible objefts, and to have been 
derived from the form of the female bofom; as 
fpoken of in Zoonomia, Vol. I. Section XVI. on 
Inftin£. 

Sentimental love, as diftinguifhed from the 
animal paffion of that name, with which it is fre- 
quently accompanied, confifts in the defife or fen- 
fation of beholding, embracing, and faluting, a 
beautiful pbjeft. 

The charafteriftic of beauty therefore is, that it is 
the objeA of love ; and though many other objects 
are in common language called beautiful, yet they 
are only called fo metaphorically, and ought to be 
termed agreeable. A Grecian temple may give us 
the pleafurable idea of fublimity ; a Gothic temple 
may give us the pleafurable idea of variety ; and a 
modern houfe the pleafurable idea of utility; mufic 
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and poetry may irifpire our love by affociation of 
ideas ; but none of thefe, except metaphorically, 
can be termed beautiful ; as we have no wifli to 
embrace or falute them. 

Our perception of beauty confifts in our recog- 
nition by the fenfe of vifion of thofe objedts, firft 
which have before infpired our love by the pleafure, 
which they have afforded to many of our fenfes : 
as to our fenfe of warmth, of touch, of fmell, of 
taftc, hunger and thirft ; and fecondly, which be^r 
any analogy of form to fuch objedts. 

When the babe, foon after it is born into this 
cold world, is applied to it; mother's bofom, its 
fenfe of perceiving warmth is firft agreeably af- 
fected ; next its fenfe of fmell is delighted with the 
odour of her milk ; then its tafte is gratified by the 
flavour of it, afterwards the appetites of hunger and 
of thirft afford pleafure by the poffeffion of theii' 
obje&s, and by the fubfequent digeftion of the ali 
ment i and laftly, the fenfe of touch is delighted by 
the foftnefs and fmoothilefs of the milky fountain, 
jjie fpurce of fuch variety of happinefs. 
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NOTE XIV.— THE THEORY AND STRUCt 
TURE OF LANGUAGE. 

Next to each thought officiate found accords^ 
And forms the dulcet Jymphony of words.. 

Canto III. 1. 365. 

Ideas cQqfift of fynchroqous motions or configu- 
rations of the extremities of the organs of fenfe; 
thefe when repeated by fenfation, volition, or afib-- 
ciation, are either iimple or complex, as they were 
firft excited by irritation ; or have afterwards foruq 
parts abflrafted from them, or forae parts added to 
them. Language confifts of words, which are the 
names or fymbols of ideas. Words arc therefore 
properly all of them nouns or names of things. 

Little had been done in the investigation of tfre 
theory of language from the time of Ariftotle to 
the prefent sera, till Mr. Home Tooke, the inge- 
nious and learned author of the Diverfions of 

• 

Purley, explained thofe undeclined words of all 
languages, which had puzzled the grammarians, 
and evinced from their etymology, that they were 
abbreviations of other modes of expreflion. Mr. 
Took obferves, that the firft aim of language was 
to communicate our thoughts, and thcfecondto 
do it with difpatch ; and hence he divides words 
into thofe, which Were neceffary to exprefs our 
thoughts, and thofe which are abbreviations of the 
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former; which he ingenioufly ftyles the wings of 
Hermes. 

For the greater difpatch of converfation many 
word9 fuggeft more than one idea ; I fhall therefore 
arrange them according to the number and kinds 
of ideas, which they fuggeft ; and am induced to 
do this, as a new diftribution of the objects of any 
fcience may advance the knowledge of it by deve- 
loping another analogy of its conftituent parts. 
And in thus endeavouring to analyze the theory of 
language I mean to fpeak primarily of the Englifh, 
and occafionally to add what may occur concerning 
the flru&ure of the Greek and .Latin. 



T, CONJUNCTIONS AND PREPOSITIONS. 

The firft clafs of words confifts of thofe, which 
fuggeft but one idea, and fuffer no change of ter-' 
mination; which have been termed by grammarians 
Conjunctions and Prepositions ; the former of 
which conneft fentences, and the latter words. 
Both which have been ingenioufly explained by 
Mr. Home Tooke from their etymology to be 
abbreviations of other modes of expreflion. . 

1. Thus the conjunction if and an, are fliown by 
Mr. Tooke to be derived from the imperative mood 
of the verbs to give and to grant -, but both of thefe 
ponjundlions by long ufe appear to have become 
tlie name of a more abftra&ed idea, thari the words 
give or grant fuggefj:, as they do xiot now expfefs 

Y4 
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any ideas of per f on, or of number, or of time s 
all which are generally attendant upon the meaning 
of a verb; and perhaps all the words of this clafs 
are the names of ideas much abft rafted, which has 
caufed the difficulty of explaining them. 

2. The number of Prepofitipns is very great in 
the Englifli language, as they are ufed before the 
cafes of nouns, and the infinitive mood of verbs, 
infte^d of the numerous changes of termination of 
the nouns and verbs of the Greek and Latin ; 
which gives greater fitpplicity to our language, and 
greater facility of acquiring it. 

The prepofitions, as well as the preceding con-* 
jundiions, have been well explained by Mr. Home 
Tooke ; who has developed the etymology of many 
of them. As the greateft number of the ideas, we 
receive frofp external objedts, are complex ones, 
the names of thefe conftitute a great part of lan- 
guage, as the proper names of perfons and places ; 
which are complex terms. Now as thefe complex 
terms do not always exadly fuggeft the quantity of 
combined ideas we mean tp exprefs, fome of the 
prepofitions are prefixed to them to add qr to de- 
dudl fomething, or to limit their general meaning ; 
as a houfe with a party wall, or a houfe without a 
ro6f. Thefe words are alfo derived by Mr. Tooke, 
as abbreviations of the imperative moods of verbs ; 
but which appear now to fuggeft ideas further 
abftra&ed than thofe generally fuggefted by verbs, 
and are all of them properly nouns, or names . of 
ideas. 
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II. NOUNS SUBSTANTIVE. 

The fecond clafs of words confifts of thofe, 
which in their fioipleft ftate fugged but one idea, 
as the word man; but which by two changes of 
termination in our language fuggeft one fecondary 
idea of number, as the word men; or another 
fecondary idea of the genitive cafe, as man's mind, 
or the mind of man. Thefe words by other changes 
of termination in the Greek and Latin languages 
fuggeft many other fecondary ideas, as of gender, 
as well as of number, and of all the other cafes 
defcribed in their grammars; which in Englifh arc 
exprefled by prepofitions. 

This clafs of words includes the Nouns Sub- 
stantive, or names of things, of common gram- 
mars, and may be conveniently divided into three 
kinds. J. Thofe which fuggeft the ideas of things 
belicyed to poffefs hardnefs and figure, as a houfe 
or a horfe. S.' Thofe which fuggeft the ideas of 
things, which are not fuppofed to poflefs hardnefs 
and figure, except metaphorically, as virtue, wif- 
dom ; which have therefore been termed abftra&ed 
ideas. 3. Thofe which have been called by meta- 
phyfical writers reflex ideas, and mean thofe of the 
operations of the mind, as fenfation, volition, aflb- 
ciation. 

Another convenient divifion of thefe nouns fub-. 
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ftantive or names of things may befirft into general 
terms, or the names of clafles of ideas, as man, qua- 
druped, bird, fifh, animal. 2. Into the names of 
complex ideas, as this houfe, that dog. 3. Into 
the names of fimple ideas, as whitenefs, fweetnefs. 

A third convenient divifion of the names of 
things may be into the names of entire things, 
whether of real or imaginary being ; thefe arc the 
nouns fubftantive of grammars. 2. Into the names 
of the qualities or properties of the former ; thefe arc 
the nouns adjective of grammars. 3. The names 
of more abftradted ideas as the conjunctions and 
prepofitions of grammarians. 

Thefe nouns fubftantive, or names of entire 
things, fuggeft but one idea in their fimpleft form, 
as in the nominative cafe lingular of grammars. 
As the word a flag is the name of a fingle complex 
idea ; but the word flags by a change of termination 
adds to this a fecondary idea of number* and 
the word flag's, with a comma before the final s, 
fuggefts, in Englifh, another fecondary idea of 
fomething appertaining to the flag, as a flag's horn; 
which is, however, in our language, as frequently 
expreffed by the prepofition of, as the horn of a 
flag. 

In the Greek and Latin languages' an idea of 
gender is joined with the names of entire things, 
as well as of number ; but in the Englifh language 
the nouns, which exprefs inanimate objeds, have 
no genders except metaphorically -, and even th% 
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fexes of many animals have names fo totally dif- 
ferent from each other, that they rather give an 
idea of the individual creature than of the fex, as 
bull and cow, horfe and mare, boar and fow, dog 
and bitch. This conftitutes another circumftancc, 
which renders our language more iimple, and more 
^eafy to acquire ; and at the fame time contributes 
to the poetic excellence of it ; as by adding a maf- 
culine or feminine pronoun, as he, or Ihe, oth^r 
nouns fubftantive are fo readily perfonified. 

In the Latin language there are five cafes beiides 
the nominative, or original word, and in the Greek 
four. Whence the original noun fubftantive by 
change of its termination fuggefts a fecondary idea 
either correfponding with the genitive, dative, ac- 
cufative, vocative, or ablative cafes, befides the 
fecondary ideas of number and gender above men- 
tioned. The ideas fuggefted by thefe changes of 
termination, which are termed cafes, are explained 
in the grammars of thefe languages, and are ex- 
prefled in ours by prepofitions, which are called the 
figns of thofe cafes. 

Thus the word Domini, of the Lord, fuggefts 
befide the primary idea a fecondary one of fome- 
thing appertaining to it, as templum domini, the 
temple of the Lord, or the Lord's temple ; which 
in Englifh is either effected by an addition of the 
letter s 5 with a comma before it, or by the prepo • 
fition of. 1 bis genitive cafe is faid to be expretied 
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in the Hebrew language (imply by the locality of 
the words in fucceffion to cachother; which muft 
fo far add to the concifenefs of that language, 

Thus the word Domino, in the dathe cafe, to the 
Lord, fuggefls belides the primary idea a fecondary 
one of fomcthing being added to the primary one ; 
which is effc&ed in Englilh by the prepofition fo. 

The at'cufative cafe, or Dominum, belides the 
primary idea implies iomething having afted upon 
the objeft of that primary idea ; as felis edit murern, 
the cat eats the moufe. This is thus effc&ed in the 
Greek and Latin by a change of termination of the 
noun a3ed upon, but is managed in a moreconcife 
way in our language by its fituation in the fentence, 
as it follows the verb- Thus if the moufe in the 
above fentence was placed before the verb, and thecat 
after it, in Englifli the fenfe would be inverted, but 
not fo in Latin ; this neceffity of generally placing 
the accusative cafe after the verb is inconvenient in 
poetry; though it adds to the concifenefs and fim- 
plicity of our language, as it faves the intervention 
of a prepofition, or of a change of termination. 

The vocative cafe of the Latin language, or 
Dominc, belides the primary idea fuggefts a fecon- 
dary one of appeal, or addrefs ; which in our lan- 
guage is either marked by its fituation in the fen- 
tence, or by the prepofition O preceding it. 
Whence this interje&ion O conveys the idea of 
appeal joined to the fubfequent noun, and is there- 
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fore properly another noun, or name of an idea, 
preceding the principal one like other prepofitions. 

The ablative cafe in the Latin language, as 
Domino, fuggefts a fecondary idea of fomething 
being deduced from or by the primary one. 
Which is perhaps more diftindily exprefled by one 
of thofe prepofitions in our language; which, as it 
fuggefts fomewhat concerning the adjoined noun, 
is properly another noun, or name of an idea, 
preceding the principal one. 

When to thefc variations of the termination of 
nouns in the lingular number are added thofe 
equally numerous of the plural, and the great variety 
of thefe terminations correfpondent to the three 
genders, it is evident that the prepofitions of our 
own and other modern languages inftead of the 
changes of termination add to the fimplicity of thefe 
languages, and to the facility of acquiring them. 

Hence in the Latin language, befides the original 
or primary idea fuggefted by each noun fubftantive, 
or name of an entire thing, there attends an ad- 
ditional idea of number, another of gender, and 
another fuggefted by each change of termination, 
which conftitutes the cafes ; fo that in this language 
four ideas are fuggefted at the fame time by one 
word; as the primary idea, its gender, number, and 
cafe ; the latter of which has alfo four or five va- 
rieties. Thefe nouns therefore may properly bfc 
termed the abbreviation of fentences j as the conjunc* 
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lions and prepolitions arc termed by Mr. Tooke the 
abbreviation of words; and if the latter are called 
the wings affixed to the feet of Hermes, the former 
may be called the wings affixed to his cap. 

III. ADJECTIVES, ARTICLES, PARTICIPLES, ADVERBS. 

I. The third clafs of words confifts of thofe, 
which in their fimpleft form fugged two ideas ; one 
of them is an abftra&ed idea of the quality of an 
objed, but not of the objed itfelf ; and the other is 
an abftraded idea of its appertaining to fome other 
noun called a fubliantive or a name of an entire 
thing. 

Thcfe words are termed Adjectives, are unde- 
fined in our language in refpeft to cafes, number, 
orgender j but by three changes of termination they 
fuggeft the fecondary ideas of greater, greateft, and 
oflefs; as the word fweet changes into fweeter, 
fweeteft, and fweetilh ; which may be termed three 
degrees of comparifon befides the pofitive meaning 
of the word $ which terminations of er and est are 
feldom added to words of more than two fyllables 5 
as thofe degrees are then moft frequently denoted 
by the prepolitions more and mofl. 

Adjedives feem originally to have been derived 
from nouns fubftantive, of which they exprefs a 
quality, as a roufky role, a beautiful lady, a ftoriny 
day. Some of them gre formed from the correfpon* 
dent fubftantive by adding the fyllable ly, or like^ as 
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a lovely child, a warlike countenance : and in our 
language it is frequently only neceflary to put a 
hyphen between two nouns fubftantive for the pur- 
pofe of converting the former one into an adje<Siivc, 
as an eagle-eye, a May-day. And many of our 
adjectives are fubftantives unchanged, and only 
known by their fituation in a fentence, as a Grerman* 
or a German gentleman. Adje&ives therefore are 
names of qualities, or parts of things ; as fubftan- 
tives are the names of entire things. 

In the Latin and Greek languages thefe adjeflives 
poflefs a great variety of terminations ; which fug- 
geft occasionally the ideas of number, gender, and 
the various cafes, agreeing in all thefe with the 
fubftantive, to which they belong ; befides the twa 
original or primary ideas of quality, and of their 
appertaining to fome other word, which muft be* 
adjoined to make them fenfe. Infomuch that fome 
of thefe adje&ives, when declined through all their 
cafes, and genders, and numbers, in their pofitive, 
comparative, and fuperlative degrees, enumerate 
fifty or fixty terminations. All which to onc f 
who wifhes to learn thefe languages, are fo many 
sew words, and add much to the difficulty of 
acquiring them. 

Though the Englifli adje&ives arc undeclared, 
having neither cafe, gender, nor number ; and with 
this fimplicity of form poflefs a degree of cortipari- 
fon by the adkiitional termination of ifti, more than/ 
the generality of Latin or Greek adje&ives, yet ar» 

7 
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they lefs adapted to poetic meafure, as they mnft 
accompany their correfponding fubflantives ; from 
which they are perpetually fe pa rated in Greek and 
Latin poetry. 

2. There is a fecond kind of adjectives, which 
abound in our language, and in the Greek, but not 
in the Latin, which are called Articles by the 
writers of grammar, as the letter a y and the word 
the* Thefe, like the adjedlives above defcribed, 
fuggefl: two primary ideas, and fuflfer no change of 
termination in our language, and therefore fuggeft 
no fecondary ideas. 

Mr, Locke obferves, that languages confift prin- 
cipally of general terms ; as it would have been im- 
poflible to give a name to every individual obje&, 
fo as to communicate an idea of it to others ; it 
would be like reciting the name of every individual 
foldier of an army, inftead of uling the general term 
army. Now the ufe of the article a, and the in 
Englilh, and o in Greek, converts general terms 
into particular ones ; this idea of particularity as a 
quality, or property of a noun, is one of the primary 
ideas fnggefled by thefe articles ; and the other is, 
that of its appertaining to fome particular nout* 
fubftantivc, without which it is not intelligible. Ii> 
both thefe refpedts thefe articles correfpond with 
adjeilives ; to which may be added, that ounarticle* 
a may be exprefled by the adjedive one or any ; 
and that the Greek article o is declined like othetf 
adjedlives. 
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- The perpetual ufe of the article^ befides its con- 
verting general terms into particular ones, contri- 
butes murh to the force and beauty of our language 
from another circumftance, that abflra&ed ideas 
become fo readily perfonified limply by the omiffion 
of it ; which perhaps renders the Englifh language 
better adapted to poetry than any other, ancient or 
modern : the following profopopoeia from Shak- 
fpeate is thus beautiful. 

She let Concealment like a worm i' th* bud 
Feed on her damask cheek. 

And the following linei tramlated.from Juvenal 
by Dr. Johnfon, is much fuperior to the original, 
owing to the eafy perfoniftcation of Worth and 
Poverty, and to the confequent fconcifenefs of it. 

Difficile emerguht, quoruiti virtutibus obstat 
Res angusta domi. 

Slow rifes Worth by Poverty depress'd* 

S. A third clafs of adje&ives includes what aft 
termed Participles, which are allied to the infi-i 
hitive moods of verbs, and are fortned in our lan-> 
guage by the addition only of the fyllable ing or edy 
and are of two kinds, active atnd paffive, as loving, 
loved, from the verb to love. The verbs suggeft an 
idea of the iioun, or thing fpoken of -, and alfo of 
its manner of exiftence, whether at refl^ in adtion, 
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or in being acted upon ; as I lie (till, or I whip, or 
I am whipped ; and laftly, another idea of the time 
-** -* * : — - A! — f, or fuffering ; but thefe adjectives 
rs, fuggeft only two primary ideas, 
, or thing fpoken of, and another of 
lenee, but not a third idea of time : 
&. participles differ from the verbs, 
:y originate, or which originated 
pt in their infinitive moods, 
referable adjectives only in their 
wo primary ideas ; but in the Latin 
iagea they are-declined through all 
rs, and numbers, like other adjec- 
ge their terminations in the degrees 

ige the participle paflive, joined to 
for the purpofe of adding to it the 
■ms the whole of the paflive voice ; 
y ufed in a iimilar manner in the 
as I am loved is exprefled either by 
us fum. The conftruction of the 
r oice from the verb to be and the 
/e of other verbs, contributes much 
r of our language, and the eafe of 
Jt renders it lefs concife than perhaps 
:en by fome Ample variations of ter- 
tbe active voice of it. 
kind of adjective is called by the 
n Advebb ; which has generally 
>m the firir. kind of adjectives, -as 
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thefe were frequently formed from correfpondent 
fubftantives ; or it has been formed from the third 
kind of adjectives, called participles ; and this is 
effe&ed in both cafes by the addition of the fyllable 
ly, as wifely, charmingly. 

This kind of adje&ive fuggefts two primary 
ideas, like the adjedtives, and participles, from 
which they are derived ; but differ from them in 
this curious circumftance, that the other adje&ives 
relate to fubftantives, and are declined like them in 
the Latin and Greek languages, as a lovely boy, a 
warlike countenance ; but thefe relate to verbs, and 
are therefore undeclined, as to a& boldly, to fuffer 
patiently. 

IV. VfeRBS. 

The fourth clafs of words confifts of thofe which 
are termed Verbs* and which in their fimpleft Hate 
fuggeft three ideas; fir ft an idea of the noun, or 
name of the thing fpoken of, as a whip. 2. An 
idea of its mode of exiftence, whether at reft, or in 
aftion, or in being afted upon. 3. An idea of the 
time of its exiftence. Thus " the beadle whipped 
the beggar," in prolix language might be expreffed, 
the beadle with a whip ftruck in time paft the 
beggar. Which three ideas are fuggefted by the 
one word whipped. 

Verbs are therefore nouns, or names of entire 
ideas, with the additional ideas of their mode of 
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exiftence and of time ; but the participles fuggeft only 
the noun, and the mode of exiftence, without any 
idea of time; as whipping, or whipped. The in- 
finitive moods of verbs correfpond in their fignifica- 
tion with the participles; as they alfo fuggeft only 
the noun, or name of the thing fpoken of, and an 
idea of its mode of exiftence, excluding the idea of 
time ; which is exprefied by all the other moods 
and tenfes; whence it appears, that the infinitive 
mood, as well as the participle, is not truly a part 
of the verb ; but as the participle refembles the 
adje<Stive in its conftru&ion ; fo the infinitive mood 
may be faid to refemble the fubftantive, and it is 
often ufed as a nominative cafe to another verb. 

Thus in the wards €€ a charming lady with a 
fmiling countenance/ 9 the participle a&s as an ad- 
jective ; and in the words " to talk well commands 
attention/' the infinitive mood afts as the nomina- 
tive cafe of a noun fubftantive j and their refpe&ive 
fignifications are alfo very fimilar, as whipping, or 
to whip, mean the exiftence of a perfon a&ing with 
a whip. 

In the Latin language the verb in its fimpleft 
form, except the infinitive mood, and the partici- 
ple, both which we mean to exclude from complete 
verbs, fuggefts four primary ideas, as amo, fuggefts 
the pronoun I, the noun love, its exiftence in its 
active ft ate, and the prefent time ; which verbs in 
the Greek and Latin undergo an uncounted variation 
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of termination, fuggefting fo many different ideas 
in addition to the four primary ones. 

We do not mean to aflert, that all verbs are lite- 
rally derived from nouns in any language ; becaufe 
all languages have in procefs of time undergone 
fiich great variation ; many nouns having become 
obfolete or have perifhed, and new verbs have been 
imported from foreign languages, or tranfplanted 
from ancient ones ; but that this has originally been 
the conftrudlion of all verbs, as well as thofe to 
whip and to love above mentioned, and innumera- 
ble others. 

Thus there may appear fome difficulty in ana- 
lyzing from what noun-fubftantive were formed the 
verbs to (land or to lie ; becaufe we have not pro- 
perly the name of the abftra6l ideas fyom which 
thefe verbs arofe, except we ufe the feme word for 
the participle and the noun-fqbftantive, as (landing* 
lying. But the verbs to lit, and to walk, are lefs 
difficult to trace to their origin ; as we have names 
for the nouns fubftantive, a feat, and a walk. 

But there is another verb of great confequence in 
all languages, which would appear in its fimpleft 
form in our language to fuggeft but two primary 
ideas, as the verb to be, but that it fuggefts three 
primary ideas, like other verbs jnay be underftood, 
if we ufe the fynonimous term to exift inftead 
of to be. Thus « I exifT fuggefts firft the abftra<$ 
idea of exigence,, not including the mode of exi#- 
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ence, whether at reft, or in a£tion, or in differing ; 
fecondly it adds to that abftra&ed idea of exiftence 
its real Hate, or a&ual retting, a&ing, or fuffering 
exiftence; and thirdly the idea of the pre fent time: 
thus the infinitive mood to be, and the participle, 
being, fuggeft both the abftradt idea of exiftence, 
and the aftual ftate of it, but not the time. 

The verb to be is alfo ufed irregularly to defignate 
the parts of time and a&ual exiftence ; and is then 
applied td either the a&ive or paffive participles of 
other verbs, and called an auxiliary verb ; while the 
mode of exiftence, whether at reft or in a&ion, or being 
afted upon, is exprefied by the participle, as " I am 
loving'* is nearly the fame as " I love," amo ; and 
" I am loved," amatus fum, is nearly the fame as 
amor. This mode of application of the verb to be 
is ufed in French as well as in Englifh, and in the 
paffive voice of the Latin, and perhaps in many 
other languages ; and is by its perpetual ufe in con- 
verfation rendered irregular in them all, as I am, 
thou art, he is, would not feem to belong to the in- 
finitive mood to be, any more than fum, fui, funt, 
fuerunt, appear to belong to effe, 

The verb to have affords another inftance of irre- 
gular application; the word means in its, regular 
fenfe to poffefs, and then fuggefts three ideas likp 
the above verb of exiftence : firft t^e abftra&ed idea 
of the tjiing fppken of, or ppfl^flion ; fecondly, the 
a&ual exiftpn.bj? of pofieflion, and laftly the time, 
as I have or pojfela. This verb to have like the 
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verb to be is alfo ufed irregularly to denote parts of 
paft time, and is then joined to the paffive participle* 
alone, as I have eaten : or it is accompanied with 
the paffive participle . of the verb to be, and then 
with the a6tive participle of another verb, as I have 
been eating. 

There is another word will ufed in the fame hire- 

gular manner to denote the parts Of future tnii#, 

which is derived from the verb to will ; which ii} 

its regular ufe fignifies to exert our volitiop. Therf 

are other words ufed to exprefs other circumftancef 

attending upon verbs, as may, can, lb all, all whictj 

are probably the remains of verbs othierwife obfolete. 

Laftly, when we recoiled, that in the moods a&4 

tenfes of verbs one word exprefles never lef$ than 

three ideas in our language, and many more in the 

Greek and Latin ; as befides thofe three primary 

ideas the idea of perfon, and of number, are always 

exprefied in the indicative mood, and other ideas 

fuggefted in the other moods, we cannot but admire 

what excellent abbreviations of language are thus 

achieved j and when we obferve the wonderful in T 

tricacjr and multiplicity of founds in thofe language^ 

cfpecially in the Greek verbs, which change both 

thex beginning and ending of the original word 

through three voices, and three numbers, with un<- 

counted variations of dialeft ; we cannot but admire 

the fimplicity of modern languages compared to 

thefe ancient ones; and muft finally perceive, that 

all language confifts fimply of nouns, or names of 

Z4 
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ideas, difpofed in fucceiSon or in combination, all 
of which arp exprefled by leparate words, 'or by 
various terminations of the fame word* 



CONCLUSION. 

The theory of the progreffive production of Ian? 
guage in the early tiroes of focifcty, ard its gradual 
improvements in the more civilized ones, may be 
readily induced from the preceding pages. In the 
commencement of Society the names of the ideas of 
entire things, which it was neceffary moft frequently 
to communicate, would firft be invented, as the 
names of individual perfons, or places, fire, water, 
this berry, that root ; as it was neceffary perpetually 
to announce, whether one or many of fuch external 
things exifted, it was foon found more convenient 
to add this idea of number by a change of terminal 
tion of the word, than by the addition of another 
word. 

As many of thefe nouns foon became general terms, 
*s bird, beaft, fUh, animal ; it was next convenient 
to diftinguifh them when ufed for an individual, 
from the fame word ufed as a general term ; whence 
the two articles a and the, in pur language, derive 
their origin. 

Next to thefe names of the ideas of entire things, 
the words moft perpetually wanted in converfation 
would probably confift of the names of the ideas of 
{he parts qr properties of things 5 which might he 
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derived from the names of fome things, and applied 
to others, which in thefe refpedls refembled them; 
thefe are termed acljediives, as rofy cheek, manly 
yoice, beaftly adtion ; and feem at firft to have been 
formed limply by a change of termination of their 
correfpondent fubftantives. The comparative de- 
grees of greater and lefs were found fo frequently 
neceflary to be fuggefted, that a change of termina- 
tion eveh in our language for this purpofe was pro- 
duced ; and is as frequently ufcd as an additional 
word, as wifer or more wife. 

The exprcflion of general limilitude, as well as 
partial limilitude, becomes fo frequently ufed in 
converfation, that another kind of adjective, called 
an adverb, was exprcffcd by a change of termina- 
tion, or addition of the fyllable ly or like ; and as 
jadje&ives of the former kind are applied to fub- 
ftantives, and exprefs a partial fimilitude, thefe are 
applied to verbs and exprefs a general limilitude, as 
to a6l heroically, to fpeak boldly, to think freely. 

The perpetual chain of caufes and effects, which 
conftitute the motions, or changing configurations, 
of the univerfe, are fo conveniently divided into 
a&ive and paffive, for expreffing the exertions or 
purpofes of common life, that it became particularly 
convenient in all languages to fubftitute changes of 
termination, inftead of additional nouns, to exprefs, 
whether the thing fpoken of was in a Hate of a&irig 
pr of being a&ed upon. This change of termina- 
tion betokening action or fullering conftitutes the 
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participle, as loving, loved ; which, as it exprefleg 
a property of bodies, is clafled amongft adje&ives 
in the preceding pages. 

Befides the perpetual allufions to the a&ive or 
paflive ftate of things, the comparative times of 
thefe motions, or changes, were alfo perpetually 
required to be exprefled ; it was therefore found 
convenient in all languages to fugged them by 
changes of terminations in preference to doing it 
by additional nouns* At the fame time the a&ual 
or real exiftence of the thing fpoken of was per- 
petually required, as well as the times of their 
exiftence, and the a&ive or paflive fiate of that 
exiftence. And as no converfation could be carried 
on without unceafingly alluding to thefe circum- 
stances, they became in all languages fuggefted by 
changes of termination $ which are termed moods 
and tenfes in grammars and convert the participle 
above mentioned into a verb; as that participle had 
originally been formed by adding a termination to 
a noun, as chaining, and chained, from chain. 

The great variety of changes of termination in 
pll languages confifts therefore of abbreviations 
ufed inftead of additional words ; and adds much 
to the concifenefs of language, and the quicknefs 
with which we are enabled to communicate our 
ideas ; and may be faid to add unnumbered wings 
to every limb of the God of Eloquence, 
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NOTE. XV.— ANALYSIS OF ARTICULATE 

SOUNDS. 



Having explained in the preceding account of 
the theory of language that it confifls folely of 
nouns, or the names of ideas, difpofed in fucceffion 
or combination ; I ihall now attempt to inveftigate 
the number of the articulate founds, which conftitute 
thofe names of ideas by their fucceffions and com- 
binations ; and to fhow by what parts of the organs 
of fpeech they are modulated and articulated; 
whence may be deduced the precife number of 
letters or fymbols neceflary to fuggeft thofe founds, 
and form an alphabet, which may fpell with accu- 
racy the words of all languages. 



I. IMPERFECTIONS OF THE PRESENT ALPHABET. 

It is much to be lamented, that the alphabet, 
which has produced and preferved almoft all the 
improvements in other arts and fciences, fhould 
have itfelf received no improvement in modern 
times; which have added fo much elucidation to 
almoft every brand) of knowledge, that can meli- 
prate the conditiqn pf humanity, Thus in pjuj 



» 



The tongue^ the lips articulate ; the throat \ 

With/oft vibration modulates the note. 

Canto III. 1. 367. 
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prefent alphabets many letters are redundant, others 
are wanted ; fome fimple articulate founds have two 
letters to fuggeft them ; and in other inftances two 
articulate founds are fuggefled by one letter. Some 
t>f thefe imperfe&ions in the alphabet of our own 
language (hall be here enumerated, 

X. Thus the letter x is compounded of ks, or of 

gz, as in the words excellent, example : ekfel- 

lent, egzample. 
C, is fometimes k, at other times s, as in the word 

accek. 
G. is a fingle letter in go ; and fuggefls the letters 

d and the French J in pigeon. 
Qu is kw, as quality is kwality. 
N Gin the words long and in king is a iiroplo 

found like the French n, and wants a new 

character. 
SH is a fimple found and wants a new character* 
TH is either fibilant as in thigh j or femivocal as in 

thee i both of which are iimple founds, and 

want two new characters. 
J French exifts in our words cbnfu^on, and con* 

clufion, judge, pigeon, and wants a chara&er. 

J confonant, in our language, expreffes the 

letters d, and the French j conjoined, as in 

John, Djon. 
CH is either k as in Arch-angel, or is ufed for a 
. found compounded of Tfli, as in Children, 

Tfhildren* 
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GL is dl, as Glove is pronounced by polite people 

dlove. 
CL is tt, as Gloe is pronounced by polite fpeakers 

Tloe. 

The fpelling of our language in refpedft to the 
pronunciation is alfo wonderfully defective, though 
perhaps lefs fo than that of the French ; as the 
words flaughter and laughter are pronouced totally 
different, though fpelt alike. The word fough, 
now pronounced fuff, was formerly called fow; 
whence the iron fufed aud received into a fough 
acquired the name of fowmetal ; and that received 
into lefs foughs from the former one obtained the 
name of pigs of iron or of lead; from the pun on 
the word fough, into fow and pigs. Our word 
jealoufies contains all the vowels, though three of 
them only were necefiary ; heverthelefs in the two 
words abftemioufly and facetioufly the vowels exifb 
all of them in their ufual order, and are pronounced 
in their mod ufual manner. 

Some of the vowels of our language are dipthongs, 
and confift of two vocal founds, or vowels, pro- 
nounced in quick fucceflion ; thefe dipthongs are 
difcovered by prolonging the found, and obferving, 
if the ending of it be different from the beginning; 
thus the vowel i in our language, as in the word 
high, if drawn out ends in the found of the letter 
e as ufed in Jinglifh ; wnich is exprefled by the 
letter i in mod other languages : and the found of 



1 
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Ibis vowel i begins with ah, and coniifts therefore 
of ah and ee. Whilft the dipthong ou in oar 
language, as in the word how, begins with ah alio 
and ends in oo, and the vowel u of our language, 
as in the word ufe, is likewife a dipthong; which 
begins with e and ends with oo, as eoo. The 
French u is alfo a dipthong compounded of a and 
oo, as aoo. And many other defects and redun- 
dancies in our alphabet will be feen by perufing 
the fubfequent ftructure of a more perfect one. 

II. PRODUCTION OF SOUNDS. 

By our organ of hearing we perceive the vibra- 
tions of the air ; which vibrations are performed in 
more or in lefs time, which conftitutes high or low 
notes in refpect to the gammut ; but the tone de- 
pends on the kind of inftrument which produces 
them. In f peaking of articulate founds they may 
be conveniently divided firft into clear continued 
founds, expreued by the letters called vowels ; 
fecondly, Into hilling founds, expreffed by the 
letters called fibilants; thirdly, Into femi vocal 
founds, which confift of a mixture of the two 
former ; and, laftly, Into interrupted founds, repre- 
fented by the letters properly termed confonanls. 

The clear continued founds are produced by the 
ftreams of air palling from the lungs in refpiration 
through the larynx ; which is furmfhed with many 
finall mufcles, which by their action give a proper 
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tenfion to the extremity of this tube; and the founds, 
I fuppofe, are produced by the opening and doling 
of its aperture ; fomething like the trumpet flop of 
an organ, as may be obferved by blowing through 
the wind-pipe of a dead goofe. 

Thefe founds would all be nearly limilar except 
in their being an o&ave or two higher or lower ; 
but they are modulated again, or acquire various 
tones, in their paflage through 'the mouth; which 
thus converts them into eight vowels, as will be 
explained below. 

The hiding founds are produced by air forcibly 
pufhed through certain paflages of the mouth 
without being previoufly rendered fonorous by the 
larynx; and obtain their fibilancy from their 
flower vibrations, occafioned by the mucous mem- 
brane, which lines thofe apertures or paflages, being 
lefs tenfe than that of the larynx. I fuppofe the 
ftream of air is in both cafes frequently interrupted 
by the doling of the fides or mouth of the paflages 
or aperture ; but that this is performed much flower 
in the production of libilant founds, than in the 
production of clear ones. 

The femivocal founds are produced by the ftream 
of air having received quick vibrations, or clear 
found, in pafling through the larynx, or in the 
cavity of the mouth ; but a part of it, as the out- 
fides of this fonorous current of air, afterwards 
receives flower vibrations, or hilfing found, from 
fame other paflages of the lips or mouth, through 
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which it then flows. Laftly the ftops, or confonatits, 
impede the current of air, whether fonorous or 
fibilant, for a perceptible time ; and probably pro- 
duce fome change of tone iri the a& of opening 
and doling their apertures. 

There are other clear founds befides thofe formed by 
the larynx; fome of them are formed in the mouth* 
as may be heard previous to the enunciation of the 
letters b, and d, and ga; or during the pronunciation: 
of the femivocd letters, v. z. j. and others in found-; 
ing the liquid letters r and 1 ; thefe founds we fhall 
term orifonance* 1 he other clear founds are formed 
in the noftrils, as in pronouncing the liquid letters 
m. n. and ng. thefe we fliall term narifonance. 

Thus the clear founds* except thofe above men- 
tioned, are formed in the larynx along with the 
muficai height or lownefs of note; but receive* 
afterward a variation of tone from the various paf- 
fages of the mouth : add to thefe that as the fibi- 
lant founds confift of vibrations flower than thofe 
formed by the larynx, fo a whittling through the 
lips confifts of vibrations quicker than thofe formed 
by the larynx. 

As all found confifts in the vibrations of the air, 
it may not be difagreeable to the reader to attend to 
the immediate caufes of thofe vibrations. When 
any fudden impulfe is given to an elaftic fluid like 
the air, it acquires a progreflive motion of the whole, 
and a condenfation of the conftituent particles, 
which firft receive the impulfe; on this Recount the 
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currents of tbe atmofphere in ftormy feafons are 
never regular, but blow and ceafe to blow by inter- 
vals i as a part of the moving ftream is condenfed by 
the projediile force ; and the fucceeding part, being 
confequently rarefied, requires fome time to recover 
its denfity, and to follow the former part: this elaf- 
ticity of the air is likewife the caufe of innumerable 
eddies in it; which are much more frequent than in 
ftreams of water ; as when it is impelled againft any 
oblique plane, it refults with its elaftic force added 
to its progreffive one. 

Hence when a vacuum is formed in the atmof- 
phere, the fides of the cavity forcibly rulh together 
both by the general preflure of the fuperincumbent 
air, and by the expanfion of the elaftic particles 
of it; and thus produce a vibration of the at* 
mofphere to a confiderable diftance: this occurs, 
whether this vacuity of air be occafioned by the dif- 
charge of cafftion, in which the air is difplaced by 
the fudden evolution of heat, which as fuddenly 
vanifhesi or whether the vacuity be left by a vibra- 
ting firing, as it returns from each fidp of the arc, in 
which it vibrates; or whether it be left under the lid 
pf the valve in the trumpet-ftop of an organ, or of a 
child's play trumpet, which continues perpetually 
to open and clofe, when air is blown through it ; 
which is caufed by the elafticity of the currents, as 
it occafions the paufing gufts of wind mentioned 
above. 

Hence when a quick current of air is fuddegly 
Vol. III. A a 
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broken by any intervening body, a vacuum is pro- 
* ducc d by the momentum of the proceeding current, 
between it and the intervening body ; as beneath the 
valve of the trumpet-flop above mentioned ; and a 
vibration is in confequence produced; which with 
the great facility, which elaftic fluids poflefs of 
forming eddies, may explain the production of 
founds by blowing through a fiflure upon a (harp 
edge in a common organ-pipe or child's whittle ; 
which has always appeared difficult to refolve ; for 
the lefs vibration an organ-pipe itfelf pofieffes, the 
more agreeable, I am informed, is the tone; as the 
tone is produced by the vibration of the air in the 
organ pipe, and not by that of the fides of it ; thopgh 
the latter, when it exifts, may alter the tone though 
Hot the note, like the belly of a harpfichord ot 
violin. 

When a ftream of air is blown on the edge of 
the aperture of an organ-pipe about two thirds of 
it are believed to pafs on the outfide of this. edge, 
and one third to pafs on the infide of it ; but this 
current of air on the infide forms an eddy, whether 
the bottom of the pipe be clofed or not ; which eddy 
returns upwards, and ftrikes by quick intervals 
againft the original fiream of air, as k falls on the 
edge of the aperture, and forces outwards this cur- 
rent of air with quick repetitions, fo as to make 
more than two thirds of it, and lefs than two thirds 
alternately pafs on the outfide ; whence a part of 
this ftream of air, on each fide of the edge of the 
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aperture is perpetually flopped by that edge ; and 
thus a vacuum and vibration in confequence, are 
reciprocally produced on each fide of the edge of 
the aperture. 

The quicknefs or flownefs of thefe vibration* 
conftitute the higher and lower notes of mufic, but 
they all of them are propagated to diflant places in 
the fame time; as the low notes of a diftant ring of 
bells are heard in equal times with the higher ones : 
hence in fpeaking at a diftance from the auditors, 
the clear founds produced in the larynx by the 
quick vibrations of its aperture, which form the 
vowels ; the tremulous founds of the L. R. M. N. 
]^G. which are owing to vibrations of certain 
apertures of the mouth and nofe, and are fo flow, 
that the intervals between them are perceived ; the 
fibilant founds, which I fuppofe are occasioned by 
the air not "rufhing into a complete vacuum, whence 
the vibrations produced are defective in velocity; 
and teftly the very high notes made by the quickefl: 
vibrations of the lips in whittling; are all heard in 
due fucceflion without confufion; as the progreflive 
motions of all founds I believe travel with equal ve- 
locity, notwithstanding the /greater or lefs quicknefs 
of their vibrations. 

IU. STRUCTURE OF THE ALPHABET. 

Mute and antefonant Confonant$> and nqfal liquids. 

P, If the lips be prefled clofe together and fome 
air be oondenfed in the mouth behind them, 

AaS 
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on opening the lips the mute confonant P be- 
gins a fyllable ; if the lips be clofed fuddenly 
during the paflage of a current of air through 
them, the air becomes condenled in the mouth 
behind them, and the mute confonant P termi- 
nates a fyllable. 

B. If in the above fituation of the lips a found is 
previoufly produced in the mouth, which may 
be termed orifonance, the femi-fonant confo- 
nant B is produced, which like the letter P 
above defcribed may begin or terminate a 
fyllable. 

M. In the above fituation of the lips, if a found is • 
produced through the noftrils, which found is, 
termed narifonance, the nafal letter M is 
formed ; the found of which may be length* 
ened in pronunciation like thofe of the vowels. 

T. If the point of the tongue be applied to the 
forepart of the palate, at the roots of the upper 
teeth, and fome air condenfed in the mouth 
behind, on withdrawing the tongue down- 
wards the mute confonant T is formed ; which 
may begin or terminate a fyllable. 

D. If the tongue be placed as above defcribed, 
and a found be previoufly produced in the 
mouth, the femifonant confonant D is formed, 
which may begin or terminate a fyllable. 

N. If in the above fituation of the tongue and 
palate a found be produced through the 
noftrils, the nafal letter N is formed, the found 
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of which may be elongated like thofe of the 
vowels. 
$£* If the point of the tongue be retra&ed, and 
applied to the middle part of the palate ; and 
fome air condenfed in the mouth behind ; on 
withdrawing the tongue downwards the mute 
confonant K is produced, which may begin or 
terminate a fyllable. 
Ga. If in the above fituation of the tongue and 
palate a found be previoufly produced in the 
mouth behind, the femifonant confonant G is 
formed, as pronounced in the word go, and 
may begin or terminate a fyllable. 
N G. If in the above fituation of the tongue and 
palate a found be produced through the nof- 
trils ; the nafal letter n g is produced, as in 
king and throng; which is the French n, the 
found of which may be elongated like a vowel 
and fhould have an appropriated charader, as 
thus ik 
Three of thefe letters, P, T, K, are flops to the 
ftream of vocal air, and are called mutes by gram- 
marians ; three, B, D, Ga, are preceded bya little 
orifonance ; and three, M, N, NG, poffefs con- 
tinued narifonance, and have been called liquids by 
grammarians. 

SIBILANTS AND SON ISI ML ANTS. 

W. Of the Germans; if the lips be apprcfiedto- 

Aa3 
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gether, as in forming the letter P ; and air from 
the mouth be forced between them ; the W 
fibilant is produced, as pronounced by the 
Germans, and by fome of the inferior people 
of London, and ought to have an appropriated 
character as thus m- 

W. If in the above fituation of the lips a found be 
produced in the mouth, as in the letter B, and 
the fonorous air be forced between them : the 
fonifibilant letter W is produced j which is the 
common W of our language. 

F» If the lower lip be apprefled to the edges of 
the upper teeth, and air from the mouth be 
forced between them, the fibilant letter F is 
formed. 

V, If in the above fituation of the lip and teeth a 
found be produced in the mouth, and the fo- 
norous air be forced between them, the fonifibi- 
lant letter V is formed. 

Th. Sibilant If the point of the tongue be placed 
between the teeth, and air from the mouth be 
forced between them, the Th fibilant is pro- 
duced, as ki thigh, and fhould have a proper 
chara&er, as o 

Th. Sonifibilant. If in the above fituation of the 
tongue and teeth a found be produced in the 
mouth, and the fonorous air be forced between 
them, the fonifibilant Th is formed, as in 
Thee ; and fhould hav6 an appropriated eha- 
rafter as e 
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S. If the point of the tongue be appreffed to the 
forepart of the palate, as in forming the letter 
T, and air from the mouth be forced between 
them, the fibilant letter S is produced. 

Z. If in the above fituation of the tongue and 
palate a found be produced in the mouth, as 
in the letter D, and the fonorous air be forced 
between them, the fonifibilant letter Z is 
formed. 

SH. If the point of the tongue be retraced and 
applied to the middle part of the palate, as in 
forming the letter K, and air from the mouth 
be forced between them, the letter Sh is pro- 
duced, which is a limple found and ought to 
have a fingle charadler, thus A . 

J. French. If in the above fituation of the 
tongue and palate a found be produced in the 
mouth, as in the letter Ga; and the fonorous 
air be forced between them ; the J confonant 
of the French is formed ; which is a fonifibilant 
letter, as in the word concluSon, confufion, 
pigeon; it fhould be called Je, and fliould 
have a different chara&er from the vowel i, 
with which it has an analogy, as thus V. 

H. If the back part of the tongue be appreffed 
to the pendulous curtain of the palate and 
uvula ; and air from behind be forced between 
them ; the fibilant letter H is produced, 

Ch Spanifh. If in the above fituation of the tongue 
and palate a found be produced behind ; and 

A a 4 
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the fonorous air be forced between them ; the 

Ch Spanifli is formed * which is a foniiibilant 

letter, the fame as the Ch Scotch in the words 

Bui^anan and loci: it is alfo perhaps the 

Welfh guttural exprefled by their double L 

as in Lloyd, Lluellen ; ft is a fimple found, 

and ought to have a (ingle character as X. 

The iibilant and fonifibilant letters may be 

elongated in pronunciation like the vowels; the 

fibilancy is probably occafioned by the vibration* 

of the air being flower than thofe of the ldweft 

mufical notes. I have preferred the word foni- 

fibilants to the word femivocal fibilants ; as the 

founds of thefe fonifibilants are formed in different 

apertures of the mouth, and not in the larynx like 

the vowels. 

ORISONANT UQJJIDS. 

R. If the point of the tongue be appreffed 
to the forepart of the palate, as in forming 
the letters T, D, N, S, Z, and air be puflied 
between them fo as to produce continued 
found, the letter R is formed. 

L. If the retraced tongue be apprefled to the 
middle of the palate, as in forming the letters 
K, Ga, NG, Sh, J French, and air be puflied 
over its edges fo as to produce continued 
found, the letter L is formed. 
The nafal letters m, n, and ng, are clear tremulous 

founds like R and L, and have all of them been 
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called liquids by grammarians. Befides the R and 
1^ above defcribed, there is another orifonant found 
produced by the lips in whittling; which is not 
ufed in this country as a part of language, and has 
therefore obtained no charadler, but is analogous to 
the R and Lj it is alfo poffible, that another ori- 
fonant letter may be formed by the back part of 
the tongue and back part of the palate, as in pro- 
nouncing H and Ch, which may perhaps be th* 
Welch LI in Lloyd, Lluellim 



FOUR PAIRS OF VOWELS. 

A pronounced like au, as in the word call. If 
the aperture, made by approximating the back 
part of the tongue to the uvula and pendulous 
curtain of the palate, as in forming the libilant 
letter H, and the fonifibilant letter Ch Spanifh, be 
enlarged juft fo much as to prevent fibilancy ; and 
a continued found produced by the larynx be 
modulated in paffing through it ; the letter A is 
formed, as in bail, wall, which is founded like aw 
in the word awkward ; and is the moft ufual found 
of the letter A in foreign languages ; and to diftin- 
> guifli it from the fucceedirig A might be called A 
micron ; as the aperture of the fauces, where it is 
produced, is lefs than in the next A, 

A pronounced like ah, as in the word hazard. 
If thp aperture of the fauces above defcribed, be- 
tween the back part of the tongue and the back 
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part of the palate, be enlarged as much as conve- 
nient, and a continued found, produced in the 
larynx, be modulated in parting through it; the 
letter A is formed, as in animal, army, and ought 
to have an appropriated character in our language, 
as thus v- As this letter A is formed by a larger 
aperture than the former one, it may be called A 
mega. 

A pronounced as in the words cake, ale. If the 
retraced tongue by approximation to the middle 
part of the palate, as in forming the letters R, Ga, 
NG, Sh, J French, L, leaves an aperture juft fo 
large as to prevent fibilancy, and fonorous air from 
the larynx be modulated in palling through it ; 
the letter A is produced, as pronounced in the 
words whale, fale, and ought to have an appro- 
priated chara&er in our language, as thus 9- ; this 
is expreffed by the letter E in fome modern lan- 
guages, and might be termed £ micron ; as it is 
formed by a lefs aperture of the mouth than the 
fucceeding E. 

E pronounced like the vowel a, when fhort, as 
in the words emblem, dwelling. If the aperture 
above defcribed between the retraced tongue and 
the middle of the palate be enlarged as much as 
convenient, and fonorous air from the larynx be 
modulated in paffing through it, the letter E is 
formed, as in the words egg, herring ; and as it i* 
pronounced in moft foreign languages, and might 
be called E mega to diflinguifh it from the pre- 
ceding E. 
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I pronounced like e in keel. If the point of the 
tongue by approximation to the forepart of the 
palate, as in forming the letters T, D, N, S, Z, R, 
leaves an aperture juft fo large as to prevent fibi- 
lancy, and fonorous air from the larynx be modu- 
lated in paffing through it ; the vowel I is pro- 
duced, which is in our language generally repre- 
fented by e when long, as in the word keel; and 
by i when fhort, as in the word it, which is the 
found of this letter in mod foreign languages ; and 
may be called £ micron to diftinguifh it from the 
fucceeding E or Y. 

Y, when it begins a woTd, as in youth. If 
the aperture above defcribed between the point of 
the tongue, and the forepart of the palate be en- 
larged as much as convenient, and fonorous air 
from the larynx be modulated in paffing through 
it, the letter Y is formed ; which when it begins a 
word, has been called Y confonant by fome, and 
by others has been thought only a quick pronun- 
ciation of our e, or the i of foreign languages ; as 
in the word year, yellow; and may be termed E 
mega, as it is formed by a larger aperture than 
the preceding e or i. 

O pronounced like 00, as in the word fool. If 
the lips by approximation to each other, as in 
forming the letters P, B, M, W fibilant, W foni- 
fibilant, leave an aperture juft fo wide as to pre- 
vent iibilancy ; and fonorous air from the larynx 
be modulated in paffing through it ; the letter O 
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is formed, as in the words -cool, fchool, and ought 
to have an appropriated chara&er as thus 00, and 
may be termed o micron to diftinguifh it from the 
fuccceding o. 

O pronounced as in the word cold. If the aper- 
ture above defcribed between the approximated 
lips be enlarged as much as convenient ; and fo- 
norous air from the larynx be modulated in palling 
through it, the letter o is formed, as in fole, coal, 
which may be termed o mega, as it is formed in a 
larger aperture than the preceding one. 
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CONCLUSION. 

The alphabet appears from this analyfis of it to 
confift of thirty-one letters, which fpell all Euro- 
pean languages. 

Three mute confonants, P, T, K. 

Three antefonant confonants, B, D, Ga. 

Three narifonant liquids, M, N, NG. 

Six fibilants, W, German, F, Th, S, Sh, H. 

Six fonifibilants, W, V, Th, Z, J French, Ch 
Spanifh, 

Two orifonant liquids, R. L. 

Eight vowels, Aw, ah, a, e, i, y, 00, o. 

To thefe thirty-one chara&ers might perhaps 
be added one for the Welfh, L, and another for 
whittling with the lips; and it is poffible, that 
fome favage nations, whofe languages are faid to 
abound with gutturals may pronounce a mute con- 
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confonant, as well as an antcfonant one, and per- 
haps another narifonant letter, by appreffing the 
back part of the tongue to the back part of the 
palate, as in pronouncing the H, and Ch Spanifli. 

The philofophical reader will perceive that thefe 
thirty one founds might be exprefled by fewer 
characters referring to the manner of their pro- 
duction. As fuppofe one character was to exprefs 
the antefonance of B, D, Ga ; another the orifo- 
nance of R, L; another the libilance of W, S, Sh, 
H ; another the fonifibilance of W, Z, J French, 
Ch, Spanifli; another to exprefs the more open 
vowels ; another the lefs open vowels ; for which 
the word micron is here ufed, and for which the 
word mega is Itere ufed. 

Then the following characters only might be 
ncceflary to exprefs them all -, P alone, or with 
antefonance B* with narifonance M ; with libilance 
W German; with fonifibilance W; with vocality, 
termed micron OO; with vocality, termed mega O. 

T alone, or with the above characters added to 
it, would in the fame manner fuggelt D, N, S, Z, 
EE, Y, and R with a mark for orifonance. 

K alone, or with the additional characters, would 
fuggeft Ga, NG, Sh, J French, A E, and L, with 
a mark for orifonance. 

F alone, or with a mark for fonifibilance, V. 

Th alone, or with a mark for fonifibilance, Th. 

H alone, or with a mark for fonifibilance, Ch 
Spanifli, and with a mark, for lefs open vocality 
aw, with another for more open vocality ah. 
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Whence it appears that fix fingle charadters, for 
the letters P, T, K, F, Th, H, with feven addi- 
tional marks joined to them for antefonance, 
narifonance, orifonance, fibilance, fonifibilance, lefs 
open vocality, and more open vocality ; being in 
all but thirteen characters, may fpell all the Eu- 
ropean languages. 

I have found more difficulty in analyzing the 

vowels than the other letters; as the apertures, 

through which they are modulated, do not clofe ; 

and it was therefore lefs eafy to afcertain exactly, 

in what part of the mouth they were modulated ; 

but recollecting that thofe parts of the mouth muft 

be more ready to ufe for the purpofe of forming 

the vowels, which were in the habit of being 

exerted in forming the other letters ; I rolled up 

fome tin foil into cylinders about the fize of my 

finger; and fpeaking the vowels feparately through 

them, found by the impreflions made on them, in 

what part of the mouth each of the vowels was 

formed with fomewhat greater accuracy, but not 

fo as perfe&ly to fatisfy myfelf. 

The parts of the mouth appeared to me to be 
thofe in which the letters P, I, K, and H, are pro- 
duced; as thofe, where the letters F and Th are 
formed, do not fuit the production of mute or 
antclbnant confonantsj as the interfaces of the 
teeth would occafion fome fibilance; and thefe 
apertures are not adapted to the formation of 
vowels on the fame account 

The two firft vowels aw and ah being modulated 
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in the back part of the mouth, it is neceffary to 
open wide the lips and other paflages of the mouth 
in pronouncing them ; that thofe paflages may not t 
again alter their tone ; # and that more fo in pro- 
nouncing ah, than aw ; as the aperture of the 
fauces is opened wider, where it is formed, and 
from the greater or lefs fize of thefe apertures ufed 
in forming the vowels by different perfons, the 
tone of all of them may be fomewhat altered as 
fpoken by different orators. 

I have treated with greater confidence on the 
formation of articulate founds, as I many years 
ago gave confiderable attention to this fubje& for the 
purpofe of improving fhorthand ; at that time I 
contrived a wooden mouth with lips of foft leather, 
and with a valve over the back part of it for . 
noftrils, both which could be quickly opened or 
clofed by the prefllire of the fingers, the vpcality 
was given by a filk ribbon about an inch long and 
a quarter of an inch wide ftretched between two 
bits of fmooth wood a little hollowed ; fo that 
when, a gentle current of air from bellows was 
blown on the edge of the ribbon, it gave an 
agreeable tone, as it vibrated between the wooden 
fides, much like a human voice. This head pro- 
nounced the p, b, m, and the vowel a, with fo 
great nicety as to deceive all who heard it unfeen, 
when it pronounced the words mama, papa, map, 
and pam; and had a moft plaintive tone, when 
the lips were gradually clofed. My other occu- 
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pations prevented me from proceeding in the 
further conftru6tion of this machine; which might 
have required but thirteen movements, as fhown 
in the above analyfis, unlefs* fome variety of mufi- 
cal note was to be added to the vocality produced 
in the larnyx $ all of which movements might 
communicate with the keys of a harpfichord or 
forte piano, and perform the fong as well as the 
accompaniment 5 or which if built in a gigantic 
form might fpeak fo loud as to command an army 
or inftrudt a crowd. 

I conclude this with an agreeable hope, that 
now war is ceafed, the active and ingenious of all 
nations will attend again to thofe feitnees, which 
better the condition of human nature ; and that 
ihe alphabet will undergo a perfect reformation, 
which may indeed make it more difficult to trace 
the etymologies of words, but will much facilitate 
the acquifition of modern languages; which as 
feience improves and becomes more generally 
difFufed, will gradually become more diftindt and 
accuiate than the ancient ones; as metaphor^ will 
ceafe to be neceflary in converfation, and only be 
ufed as the ornaments of poetry. 
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bodies the remote caufe ; ftimulus produces irritation ; dutf 
contraction occafions pleafure; too much or too little, pain; 
fenfation produces defife or averfion, which conftitute vo- 
lition; aflbciated motions; irritation; fenfation; volition; 
aflbciation; fenforium. 

NOTE III. VOLCANOES. 

Their explofions occafioned by water falling on boiling 
lava; primeval earthquakes of great extent; more elaftic 
vapours might raife iflands and continents, or even throw 
the moon from the earth ; (tones falling from the iky ; earth- 
quake at Lifbon; fubterraneous fires under this ifland. 

NOTE IV* MUSQUITO. . 

The larva lives chiefly in water; it may be driven away 
by fmoke; gnats; libellula; seftros bovisj botts; mufca 
chamaeleon; vomitoria. 

NOTEV. AMPHIBIOUS ANIMALS. 

Diocfon has both lungs and gills; fome amphibious qua-* 
drupeds have the foramen ovale open ; perhaps it may be 
kept, open in dogs by frequent immerfion fo as to rende? 
{hem amphibious; pearl divers; diftinfiions of amphibious 
animals; lamprey; leech; remora; whale. 



NOTE VI. HIEROGLYPHIC CHARACTERS. 

Ufed by the magi of Egypt to record difcoveries in fcience, 
and hhloTical events ; aftrology an early fuperftition; uni- 
Terfal characters deftrable; Gcey's Meraoria Technical 
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Bergeret's Botanical Nomenclature; Bifliop Wilkins's Real 
Character and Philofophical Language. 



NOTE VII. OLD AGE AND DEATH. i 

I. Immediate caufe of the infirmities of age not yet well 
afcertained ; muft be fought in the laws of animal excita- 
bility ; debility induced by inactivity of many parts of the 
fyftem ; organs of fenfe become lefs excitable ; this afcribed 
to habit; may arife from deficient fccretion of fenforiat 
power; all parts of the fyftem not changed as we advance in 
life. II. Means of preventing old age; warm bath; fifties; 
cold-blooded amphibious animals; fermented liquors inju- 
rious; alfo w£nt of heat, food, and frefti air; variation 
of ftimuli; volition; activity. III. Theory of the approach 
of age; furprife; novelty; why contagious difeafes afFedft 
perfon but once j debility ; death* 

NOTE VIII. REPRODUCTION. 

I. Diftinguifhes animation from mechanifm ; folitary and 
fexual; buds and bulbs; aphifes; tenia; volvox; polypus; 
oyfter; eel; hermaphrodites. II. Sexual. Ill, Inferior 
vegetables and animals propagate by folitary generation 
only; next order by both; fuperior by fexual generatioil 
alone. IV. Animals are improved by reproduction ; con» 
tagious difeafes; reproduction a myflery, 

NOTE IX, STORGE. 

Pelicans; pigeons; inftin&s of animals acquired by a 
previous ftate, and tranfmitted by tradition ; parental love 
Paginates from pleafure. 

Bb2 
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NOTE X. EVE FROM ADAM'S RIB. 

Mofaic hiftory of Paradife fuppofed by fomc to be an 
allegory ; Egyptian philofophers, and others, fuppofed man- 
kind to have been originally of both fexes united. 



NOTE XL HEREDITARY DISEASES. 

Moft affect the offspring of folitary reproduftion; grafted 
trees, ftrawberries, potatoes; changing feed ; intermarriages; 
hereditary difeafes owing to indulgence in fermented liquors; 
immoderate ufe of common fait; improvement of progeny; 
hazardous to marry an heirefs. 

NOTE XII. CHEMICAL THEORY OF ELECTRI- 
CITY AND MAGNETISM. 

I. Attraction and repulfion. II. Two kinds of electric 
ether; a&nofpberes of electricity furround all feparate bodies; 
atmofpheres of (imilar kinds repel, of different kinds attract 
•each other ftrongly; explode on uniting; nonconductors; 
imperfect conductors; perfect conductors; torpedo, gymno- 
tus, galvanifm. III. Effect of metallic points. IV. Accu- 
mulation of electric ethers by contact. V. By vicinity; 
Volta's electrophorus and Bennet's doubler. VI. By heat 
and by decompofition; the tourmalin; cats; galvanic pile; 
evaporation of water. VII. The fpark from the conductor; 
electric light; not accounted for by Franklin's theory. VIII. 
Shock from a coated jar; perhaps an unreflrainable ethereal 
fluid yet unobferved; electric condenfation. IX. Galvanic 
electricity. X. Two magnetic ethers ; analogy between 
piagnetifm and ele&ricity; differences between thenw XI. 
Conclufion. 
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NOTE XIII. ANALYSIS OF TASTE. 

Tafte may fignify the pleafures received by any of the 
fenfes, but not thofe which {imply attend perception; four 
fources of pleafure in vifion. L Novelty or infrequency of 
vifible obje&s ; furprife. II. Repetition , beating of a drum; 
dancing; architecture; landfcapes; pidurefque; beautiful; 
romantic; fublime. HI. Melody of colours. IV. Aflb- 
ciation of agreeable fentiments with vifible obje&s; vifion 
the language of touch; fentiment of beauty. 

NOTE XIV. THEORY AND STRUCTURE OP 

LANGUAGE. 

Ideas; words the names or fymbols of ideas. I. Conjunc- 
tions and prepolitions ; abbreviations of other words. IL 
Nouns fubftantive. III. Adjeftives, articles, participles, 
adverbs. IV. Verbs ; progreflive produ&iou of language. 

NOTE XV. ANALYSIS OF ARTICULATE SOUNDS. 

I. Imperfe£Uons of the prefent alphabet; of our ortho- 
graphy. II. Production of founds. III. Strudlure of the 
alpha Wet; mute and antefonant confonants, and nafal 
liquids; fibilants and sontfibilants; orifonant liquids; four 
pairs of vowels; alphabet confifls of thirty one letters; 
fpeaking figure. 



THE END. 
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